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Lantz.  Field  mice  are  so  generally  distributed  thnmghoiit  the  United 
States  and  at  times  are  so  numerous  in  certain  regions  that  the}'  do 
serious  damage  to  gardens,  nurseries,  orchards,  and  forests.  The 
several  species  therefore  possess  an  economic  importance  quite  ont  of 
proportion  to  their  size.  The  present  bulletin  gives  a  concise  account 
of  their  distribution  and  general  habits,  the  nature  of  the  damage 
they  do,  together  with  methods  of  prevention,  the  Ix-st  means  of  limit- 
ing their  increase  under  ordinary  circtunstantvs,  and  of  re<luciiig  their 
numbers  when,  by  reason  of  excessive  multiplication,  the  injuries 
they  inflict  are  serious. 

Respectfully,  ■  11,  W,  Henshaw, 

AfCintj  (,'hk'f,  Blolo'jiriil  Siireey. 
Hon,  James  AVilson, 

Secrektry  of  Agrumltun: 


Digitizedly  Google 


CONTHNTS. 


Introduction 

Clawiflcatlon  or  Held  mice 

Species  a  ad  distribution 

Habits  of  field  mice 

Nest»  and  trails 

Breeding  habits 

Food  babits 

Tliree  t>-plcal  spec  lea.  _ 


I.  Tbe  roumon  meadow  mouse  illicrotua  pcnnsylvanici 

II.  The  i>ralrle  mouse  (Micrutiig  ochroganter) 

III.  The  pine  mouse  {itirrolus  plnctorum  acalopsuidcn) 
Damnge  by  field  mice 

Damage  to  meadowR  and  pastures 

Damage  to  grains  and  fora)^ . 

Damage  to  gonlcn  crops 

Damage  to  small  fruits 

Iteoiage  to  nursery  stock 

lujury  to  orchards 

Injury  to  forest  trees" 

Damage  to  parks  ami  liiwns 

Stmlli-!*  ill  nn  orcliard 

Till!  r^'latlou  of  field  mice  to  the  farmer .   _.   ,_   _ 

lleportN  from  farmers  and  otln-rs . . 

Iteports  from  nurRerymen  iiml  orclmrdlBtw-- .     -_. 

I'^vDomii:  status  of  field  mice 

ItepretiBlou  of  Held  mice — natural  agencies..    ' 

Climatic  [Dflueaces 

Kpldemlc  dlseanes .    .  _  ,  _. 

Xatural  enemies  of  field  mice ..    .  _. 

Mammals  that  destroy  field  mli-e..  ...     ._  _  __  __. 

Hirds  that  destroy  field  utice 

Saaliea 

|{i.i)resi<loa  of  field  mice — active  measures ,__  

Trapping . 

Cultivation __  _. 

Other  mecbiinlcal  devices _.    

I'oisoning 

Strjchnlue 

Other  pi>l30iia 

Additional  methods  of  poisoning ' 

Fumigation _. 

Microorganisms 

Uei-DiumendatloDS  to  farmers _, 

Prevention  of  Injurj'  to  orehanis  and  nurseries . 

Itemed les  for  Injured  trees .. 

Summary _.    _  . 

I<ilerature 


google 


ILLUSTRATIONS. 


1.  Fig.  1.— Meadow  mouse  (Uicrotu»  pcmii'i/lriinu-u^h     Flc-  2.— r 

mouse  (MIcrotiiK  pinclorum  scaloptolilra) 

H.  Ri>ots  of  wild  morning-glory  store*!  by  mendow  mW 

III.  Fig.  1. — Young  npple  tree  enten  by  iiliie  mice.     Fig,  2. — Vouiig  iiii 

tree  enten  by  meiiilow  mlee 

IV.  A  neglected  young  ort'linrd  In  winter 

V.  Fig.  1,— I'ear  tree  Injured  by  meitdbw  mice.     Fig.  2. — Apple  t 

injured  by  meadow  mice 

VI.  Fig.   1. — Low-beaded   a[ii)le   tree   In   ii   Kanwiti   otchanl.     Fig.   ; 

Apple  tree  recovered  after  Injury  by  mice 

VII.  Fig.  1.— Apple  tree  klHe<l  by  prairie  mice.     Fig.  2. — Apple  t 

killed  by  iiibblta.. 

VIIl.  Apple  trees  girdled  by  prairie  mli*  llllri-oluti  nrhi-ugatter) 


i.  1.  Nests,  burrows,  and  trails  of  Micnilu»  pciiiiaiih^ 

2.  Field  inouHe  eanght  In  iMlted  guillotine  trap 

S.  Field  moufie  caught  lu  unbaited  guillotine  trap... 


Digitizedly  Google 


AN  ECONOMIC  STUDY  OF  FIELD  MICE.* 


INTRODUCTION. 

The  present  paper  deals  with  tlie  habits  of  the  common  field  mice  • 
of  the  United  States,  the  conditions  which  often  favor  their  enormous 
multiplication,  the  natural  enemies  which  aid  in  their  repression, 
!ind  the  agencies  which  fanners  may  employ  to  avoid  losses  by  the 
animals.  Small  as  these  pests  are,  they  inflict  cnornums  injury  upon 
the  crops  of  the  country.  The  aggregate  loss  to  the  farmers  from 
this  source  averages  not  less  than  three  millions  of  dollars  annually, 
and  in  some  years  is  much  greater.  The  major  portion  of  this  loss 
is  preventable,  and  the  object  of  this  bulletin  is  to  acquaint  farmers, 
orchardists,  nurserymen,  and  others  with  tlie  most  practical  pre- 
ventive methods. 

Among  the  more  interesting  facta  connected  with  wild  animals 
are  the  sweeping  changes  in  the  relative  numlx-rs  of  certain  sixicies 
to  be  noticm]  from  year  to  year  in  almost  every  Iwality.  "SjM'cips  (hat 
are  abundant  one  season  may  be  rare  or  entirely  absent  (he  next;  or 
they  may  gradually  increase  or  decrease  in  numlx'rs  through  a  series  of 
years  until  disaster  results  from  their  ovi'rabuiulancc,  or  the  species 
becomes  -praclically  extinct.  Sometimes  wild  animals  increase  in 
numbers  so  suddenly  that  the  change  has  Im-cu  likened  to  a  tidal 
wave,  and  ignorant  jjeoplc  have  regarded  the  invasion  as  of 
miraculous  origin.  The  belief  that  crickets,  locusts,  frogs,  and  even 
mice  sometimes  fall  from  the  clouds  is  still  held  in  many  countries. 

The  careful  observer,  however,  sees  little  mystery  in  the  phenomena 
mentioned.  He  has  studied  the  general  habits  of  animals — their 
food,  their  powers  of  reproduction,  their  migrations,  the  checks  on 
their  increase  due  to  natural  enemies,  dist'ase,  and  varying  climate — 
and  consequently  he  attributes  sudden  changes  in  their  numbers  to 
known  causes.  In  such  changes  he  recognizes.  esi>ecially,  the  influ- 
ence of  man,  both  direct  and  indirect,  and  his  responsibility  for  inter- 
ferences that  greatly  modify  the  operations  of  nature. 

"  The  term  "  Held  mice  "  applies  equally  well  to  sevenil  grimiw,  or  genera,  of 
tulce  wblcb  oc<.'nr  In  cnltEvnted  iireiis  and  nieadowH  of  the  Hiilteil  Stiitex,  but  In 
Ihia  paper  It  la  restricted  to  the  moat  widely  kaowu  group,  the  geiuis  Mirmtut, 
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Outside  the  insect  world  the  most  striking  examples  of  occasional 
excessive  multiplication  of  a  species  are  afforded  by  rmlents.  The 
invasions  of  rabbits  and  rats  are  familiar,  but  no  rodents  exhibit  the 
tendency  more  forciblj'  than  the  Mu-rothuf,  a  subfamily  which 
includes  lemmings,  voles,  and  muskrats.  The  lemmings  and  voles, 
especially,  are  noted  for  those  peculiar  waves  of  increase  that  astonisli 
observers  and  bring  disaster  in  their  wake.  The  most  noted  example 
is  afforded  by  the  somewhat  periodic  migrations  of  lemmings 
(Lemmua  leinmus)  in  Norway  and  Sweden. 

These  animals  live  in  the  higher  plateaus  of  Scandinavia.  Hei-e 
during  several  favorable  years  they  increas<(  in  geometrical  ratio 
until  the  footl  supply  gives  out  and  hunger  impels  great  hordes  to 
migrate  into  the  lower  valleys.  Once  starte<l  on  their  journey  they 
continue  in  the  same  general  direction  in  spite  of  all  obstacles. 
They  travel  in  vast  armies,  swimming  lakes  and  streams,  living  on 
the  products  of  the  soil,  and  carrj-ing  calamity  to  farmers.  They 
breed  on  the  journey,  lingering  only  imtil  the  young  are  strong 
enough  to  travel  or  until  food  is  exhausted.  They  are  constantly 
the  prey  of  natural  enemies  which  gather  in  their  wake,  and  are 
de.stroyed  ruthles.sly  by  man;  so  that  in  spite  of  an  enormous  natnriil 
increase,  the  vast  army  gradually  melts  away.  Usually  disease  breaks 
out  and  helps  to  decimate  them,  so  that  as  a  rule  comparatively  few 
reach  the  final  barrier  to  their  march,  the  s(.»i.  After  a  short  delay 
the  survivors,  ignorant  of  the  nature  of  the  barrier,  plunge  into  the 
water  and  essay  its  passage,  swimming  until  they  jH'rish."  The 
migrations  usually  cover  a  period  of  two  years,  but  are  s()metimefi 
prolonged  to  three.  None  of  the  migrating  animals  return  to  their 
homes,  and  they  are  entirely  absent  in  the  lower  valleys  until  the 
next  migration.^ 

The  economic  vole  {MitTotiis  cKconomus)  of  Siberia  performs 
somewhat  similar  migrations.  Writing  of  it  over  a  century  agi> 
Thomas  Pennant  said:  "They  in  certain  years  make  gi-eat  migi-a- 
tions  out  of  Kamtschatka ;  they  collect  in  tlie  spring  and  go  off  in 
incredible  multitudes.  Ijike  the  Lemmim,  they  go  in  a  direct  course 
and  nothing  stops  their  |)rogress,  neither  rivers  or  arms  of  tlie  sea: 
in  their  passage  they  often  fall  a  prey  to  ravenous  fishes  and  birds, 
but  on  land  they  are  safe,  as  the  Kamtschatkans  pay  a  superstitious 
regard  for  them;  and  when  they  find  them  lying  weak  or  half  dead 
with  fatigue  on  the  banks,  after  passing  a  river,  they  wilt  give  them 

a  Prof.  Rolwtrt  Collett.  at  ('liristliiiilii,  Xonvny,  re<'orils  that  111  NoveinlHT. 
1868,  a  Htenmer  tmiled  for  a  quarter  at  nil  bour  Ibroiigli  n  f:wnriii  iif  lomiiiliigti 
whicli  extended  as  tnt  an  the  eye  c-oulil  rentli  ov«r  ttie  Troiidhjemsfjord. 
(JouruiLl  Llnnenn  Soclet.v  of  Ixmdoii.  Vol,  13,  p.  SIS,  1878.) 

»T.  T.  Souierville,  Vvoc.  7a>o\.  Swlety  of  TximUm.  asm,  pp.  ('..-.rMifW.  Knliei-t 
Collett,  Journal  Linueim  &><•.  of  !x>ndoii,  Vol.  13,  pii.  :!27-:i;i-l,  1ST8. 
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nil  possible  assistance.  They  set  out  in  their  migration  westward. 
From  the  river  Pengin  they  go  southward  and  about  the  middle  of 
July  reach  Oshotska  and  Judoma,  a  tract  of  amazing  extent.  They 
return  again  in  October,  The  Kamt.schatkans  are  greatly  alarmed 
at  their  migrations,  as  they  presage  rainy  seasons  and  an  unsuccessful 
chase;  but  on  their  return,  expresses  are  sent  to  all  parts  with  the 
goo«l  news."" 

Visitations  of  voles  have  not  been  infrequent  in  the  history  of 
the  Old  World,  The  earliest  records  of  them  are  in  the  Bible*  and 
in  the  works  of  Homer,  ITerodotus,  and  Aristotle.  So  serious  did 
the  Greeks  consider  plagues  of  field  mice  that  in  their  pantheism  they 
had  a  mouse  god  (Apollo  Smintheus),  who  was  invoked  to  avert  the 
evil. 

Invasions  of  field  mice  have  not  been  rare  in  Great  Britain  and 
the  Eurasian  continent.  Blasius  records  serious  outbreaks  on  the 
Ijower  Rhine  in  the  twenties."  Brehm,  quoting  Lenz,  gives  an 
account  of  one  in  18.56  and  of  another  in  Rhenish  Hesse  in  1861. 
Brehm  himself  observed  hordes  of  the  animals  in  1872  and  1873  on 
the  sandy  plains  of  Brandenburg  and  in  the  rich  corn  lands  of  Lower 
Sa.xony,  Thuringia,  and  Hesse.*  The  chroniclers  of  England — Hol- 
inshed,  Stow,  Childrcy,  Lilly,  Fuller,  and  others — record  outbreaks 
of  mice  in  Essex  and  Kent,  IflSl,  and  again  in  Essex  in  1648  and  1660. 
Later  plagues  occurred  in  parts  of  England  in  1745,  1754,  1814, 1825, 
183C,  and  I863-18G7.  Severe  outbreaks  took  place  in  Scotland  in 
1825,  1864,  1876,  and  1892,  the  la.st  so  serious  in  its  effects  upon  the 
sheep  industry  that  the  British  Board  of  Agriculture  appointed  a 
special  committee  to  investigate  it.  The  report  of  this  committee  • 
is  the  most  complete  and  irai>ortant  contribution  to  our  knowledge  of 
field  mice  thus  far  published. 

A  large  portion  of  Hungary  was  devastated  by  field  mice  in  1875 
and  1876.  In  1875  they  were  oh.'ierved  to  be  very  numerous  in  cer- 
tain districts,  and  by  the  spring  of  1876  they  fairly  swarmed  in 
cultivated  fields,  so  that  the  peasants  "  doubted  whether  they  had 
sprung  from  the  earth  or  fallen  from  the  clouds."  They  devoured 
grain,  roots,  and  growing  vegetation — com,  potatoes,  turnips,  and 
lucem.     In   the   fall  they   attacked   vinej'ards  and   shrubbery,   and 

oHlstorj-  of  Qundnipedn,  tiy  Tlioinna  I'ermnnt,  .til  edition,  vol.  II.  p.  105.  1793, 
*  "And  the  cities  and  flelrif  In  the  Diidst  of  thiit  reRion  produced  rolce  and 

Ihpre  was  great  coDfuslon  and  deiirth  in  the  city."    I  Samuel,  v.,  C     (Vulgate 

TersloD.) 
'  Xftturgeticlilc-lite  der  SiluRetliiiTP  I)eutschlandR,  von  Johnnn  Heliirlch  Bln- 

Bius.  p.  am.  1857. 

■I  A.  K.  Brebm.  Tbierlelwn :  Silutretliierc .  vr.l.  2,  p.  S.'X),  1877. 
'  Ke|x>rt  at  the  IVpartnieotnl  Committee  on  a  I'lague  of  Field  Voles  In  Scot- 
hind,  I»ndvn,  1883. 
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when  food  was  exhausted,  began  to  eat  each  other.  They  were  finally 
destroyed  by  an  infectious  disease,  which  killed  them  by  thousands." 
In  North  America,  up  to  the  present  time,  no  such  calamitous 
invasions  of  field  mice  have  been  known,  although  occasionally  one  or 
another  species  increases  locally  to  such  an  e.\tent  as  to  amount  to 
a  plague.  ,  Of  even  greater  consequence,  however,  is  the  steady  drain 
on  agricultural  products  caused  by  these  rodents  over  a  large  part 
of  the  country  when  present  in  normal  numbers. 

CLASSIFICATION  OF  FIELD  HICB. 

The  genus  Microtus  belongs  to  a  subfamily  of  Mvridm  known  as 
the  MicrotltuB  (formerly  ArvieoUnft) .  This  subfamily  embraces  a 
large  number  of  forms  of  small  and  very  similar  rodents  which  in 
some  respects  resemble  true  mice,  but  which  are  readily  distinguished 
by  the  robust  body,  thick  head,  short  ears  (whence  Microtus),  and 
short  tail,  the  last  exceeding  two-thirds  of  the  length  of  the  body  in 
but  one  genus,  Fiber  (muskrats). 

The  Microtince  are  divided  into  two  groups,  which  are  commonly 
distinguished  under  the  names  lemmings  and  voles.  Externally 
lemmings  have  shorter  bodies  than  voles,  and.  except  in  one  genus 
(Synaptomys) ,  the  tail  is  shorter  than  the  hind  foot,  and  the  palms 
and  soles  are  without  distinct  foot  pads  (plantar  tubercles).  The 
two  principal  genera  have  the  nails  on  the  thumb  strap-shaped 
(tigiilate). 

Voles  have  bodies  less  sfout,  tails  usually  longi^r  than  the  hind  foot, 
and  soles  and  palms  always  with  distinct  foot  pads.  The  thumb 
nails  are  pointed,  not  ligulate.  There  are  four  genera  of  voles,  all 
having  representatives  in  the  United  State.s,  of  which  the  two  more 
familiar  are  Fiber  (the  muskrats)  and  Microtus  (the  field  mice). 
The  other  two  genera  are  of  little  importance  tojhe  farmer.  The 
present  paper  deals  only  with  the  genus  Microtun. 

Voles  of  the  genus  Microtua  are  distinguished  fi-onj  members  of  the 
other  three  genera  by  having  rootless  molars  at  all  stages  of  their 
life.  Fiber  may  easily  be  recognized  by  its  large  size,  its  long,  later- 
ally flattened  tail,  and  by  its  having  the  feet  modified  for  swimming. 

There  seems  to  be  no  entirely  appropriate  vernacular  name  for  the 
mice  of  the  genus  Microtus.  The  French  call  them  "  campagnols," 
the  Germans  "  wiihlmause."  English-speaking  people  outside  the 
United  States  call  them  "  voles."  In  the  United  States  they  are 
variously  designated  as  "  meadow  mice  "  or  "  field  mice,"  and  locally  as 
"bear  mice,"  "bull  mice,"  "buck-tailed  mi<»,"  "mole  mice,"  etc. 
"  Vole  "  is  open  to  the  objection  that  it  applies  equally  well  to  three 
other  genera  and  may  easily  be  confused  with  "  mole,"   "  Field  mice  " 

"  Itcimrt  ou  a  Plague  of  Field  Voles  lu  Scotlnnd.  .\iipend1x  III,  p.  Hi.  ISat. 
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will  apply  as  well  to  other  gen6ra  and  subfamilies  of  mice,  while  the 
term  "  meadow  mice  "  ig  not  broad  enough  to  include  all  the  species 
of  Microtvs. 

SPECIES   AND   DISTRIBUTION. 

Field  mice  of  the  genus  Microtus  have  stout  bodies,  blunt,  rounded 
muzzles,  small  eyes,  and  short  eai-s — often  completely  concealed  in 
the  fur.  The  tail  is  short  and  hairy;  the  soles  of  the  feet  are  naked 
or  clothed  with  short  hairs,  and  have  fii'e  or  six  foot  pads  (plantar 
tubercles).    The  incisors  are  broad  and  not  grooved. 

The  molar  teeth  in  all  members  of  the  genus,  like  the  incisors  of 
all  rodents,  grow  continuously  throughout  the  life  of  the  animal 
and  do  not  develop  roots.  They  are  prismatic  in  form,  and  the 
crowns  show  triangular  dentinal  spaces  surrounded  by  lines  of 
harder  enamel.  These  curious  enamel  patterns  are  of  great  impor- 
tance in  the  classification  of  the  animals,  as  they  are  but  slightly 
affected  by  age  and  wear  and  are  remarkably  constant  for  each 
species. 

About  165  living  species  and  subspecies  of  Microtus  have  been 
re«)gnized  (1904),  of  which  about  7S  are  North  American."  Eight 
extinct  fossil  species  have  been  described,  and  several  of  the  living 
forms  also  have  been  found  fossil. 

The  genus  Microtus  is  of  wide  distribution,  covering  practically 
the  greater  part  of  tlie  uorthen  hemisphei'e  outside  the  tropical 
zone — America  north  of  the  Tropics,  all  of  continental  Europe,  and 
Asia,  except  its  iK)uthern  peninsulas,  (ireat  Britain  has  two  species, 
but  Ireland  and  the  principal  Mediterranean  islands  have  none. 
The  genus  is  not  found  in  South  America,  Africa,  Australia,  or  the 
Australasian  islands.  AVhile  true  mice  (Mi/n)  are  found  over  a 
large  part  of  the  range  of  Microivs,  they  do  not  extend  so  far  north- 
ward and  occur  much  farther  southward.  Microtus  finds  its  most 
southerly  extension  in  the  Old  World  in  Palestine  and  the  southern 
slope  of  the  Himalaya  Mountains;  in  America,  in  southern  Mexico 
and  (ruatemala. 

The  range  of  a  single  species  is  often  remarkably  great.  Thus  the 
typical  form  of  the  common  meadow  mouse  of  the  United  States 
{M.  pennsylvanicus)  occurs  over  a  large  part  of  at  least  twenty-five 
8tates,  from  Maine  to  the  Dakotas  and  southward  almost  to  Z'->° 
north  latitude.  If  the  five  subspecies  (geogiaphic  races)  are  in- 
cluded, this  range  is  almost  doubled  in  extent.  Anotiier  sjjecies, 
M.  mordax,  occurs  in  most  of  the  high  mountains  from  Colorado  to 
California  and  from  Arizona  to  Alaska.    The  meadow  vole  of  Great 

"For  fcer  to  tbe  Nortb.  AjDerloaa  speoleR  nnd  <le»-rii)tlons  tlio  rrniliT  niny 
consult  N.  A.  Fauna  No.  IT.  Kevlslon  of  Aiiwricnu  ^'oles  ut  tlie  iJciiiik  .Ml<.>nitiii<, 
by  Vernon  Ballej.  1900. 
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Britain  (M.  agrestis),  common  from  tlie  Orkney  Islands  to  the 
English  Channel,  is  also  distributed  over  much  of  northern  Enrope. 
Another  closely  related  species,  M.  arvalia,  has  a  still  wider  distribu- 
tion in  central  and  southern  Europe,  and,  strange  to  relate,  is  found 
in  England  as  a  fossil. 

On  the  other  hand,  some  of  the  species  of  Microtia  are  of  limited 
range,  a  few  of  them  being  confined  to  the  summit  of  a  single  moun- 
tain or  isolated  on  a  single  small  island.  The  beach  vole,  for  in- 
stance, occurs  only  on  Muskeget  Island,  Massachusetts,  while  the 
Gull  Island  vole  (J/.  iiesophilHx)  of  Great  Gull  Island,  in  I>mg 
Island  Sound,  was  of  such  limited  distribution  that  grading  and 
excavating  for  fortifications  probably  i-esiilted  in  the  total  extinction 
of  the  species. 

The  several  species  differ  greatly  in  size.  Including  the  tail,  some 
are  even  shorter  than  the  common  house  mouse,  while  others  are  as 
large  as  a  medium-sized  rat.  The  largest  species  is  the  Florida 
water  rat  {Microtun  alleni),  whose  total  length  is  about  320  mm.  (12,5 
inches).  The  smallest  American  species  is  the  dwarf  vole  (-1/.  pau- 
perrtmus),  whose  total  length  is  115  mm,  {4..^  inches).  While  the 
tail  of  field  mice  is  usually  very  short  in  proportion  to  total  length 
of  the  animal,  the  various  species  diifer  greatly  in  this  particular. 
The  males  of  many  species  give  off  a  strong  odor,  nuich  like  that  of 
the  muskrat. 

HABITS  OF  FIELD  VJCE. 

While  the  food  habits  of  the  various  sjxicie-s  of  short-tailed  field 
mice  are  remarkably  similar,  their  bree<ling  and  general  habits  differ 
greatly.  The  variety  of  habitats  is  most  striking.  Some  si>ecies  pre- 
fer high  and  dry  ground,  while  others  live  in  low,  moist  places.  Oc- 
casionally the  same  species  inhabits  both  sorts  of  localities.  Some 
species  live  in  forests,  others  in  the  open  prairies.  Some  burrow 
under  the  ground  like  moles,  while  others  make  smooth  paths  or  trails 
upon  its  surface. 

Except  in  cold  weather,  nearly  all  species  can  temporarily  adapt 
themselves  to  moist  surroundings;  but  a  few  seem  to  l>e  almost  as 
aquatic  as  the  nearly-allied  muskrat.  This  is  true  especially  of  the 
larger  species,  such  as  the  Florida  round-tailed  "  muskrat "  (M.  alleni) 
and  the  European  water  vole  {.!/.  amphilnnx),  both  of  which  swim 
and  dive  with  such  facility  that  they  ai-e  popuhirly  called  "  water 
rats." 

NE8TS   AM>   TliAIl.H. 

The  nests  of  field  mice  are  compact  bunches  or  gloU's,  comixised 
chiefly  of  grass  blades  and  other  dry  vegetable  HImts.  They  arc 
placed  in  depres.«ions  in  the  ground,  in  shallow  burrows,  or  supported 
on  grass  stems  above  llie  ground.     In  brush   piles  the  writer  has 
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found  them  nearly  a  foot  above  the  ground.  Sometimes  they  are 
placed  under  flat  stones  or  logs  or  under  shocks  of  grain.  The  struc- 
tures are  so  slight  that  a  day's  sunshine  will  dry  them  out  after  a 
storm,  and  yet  they  are  so  compact  that  the  animals  pass  the  coldest 
weatlier  snugly  housed  in  them  imder  the  snow. 

The  nests  are  admirably  locate<I  with  i-espect  to  drainage,  l)eing  so 
placed  that  they  are  not  likely  to  be  flooded  during  excessive  rains, 
and  often  l)eing  in  depi-essions  of  mounds  made  by  the  mice,  well 
above  the  gieneral  surface  of  the  meadows. 

Trails,  often  of  great  length  and  M-orn  smooth  by  constant  use, 
lead  to  neighboring  feeding  grounds.  As  far  as  possible  they  are 
under  shelter  of  old  grass,  fallen  weeds,  leaves,  and  other  material. 
The  trails  of  some  species  are  almost  entirely  below  the  surface  of  the 
ground,  and  short  tunnels  are  common  with  most  lipecies.  At  inter- 
vals burrows  of  varying  depth  occur,  usually  but  a  few  inches  below 
the  surface.  These  lead  to  underground  nests,  to  the  roots  of  food 
plants,  or  serve  only  for  refuge  from  enemies, 

IIUEEUIMO    HABITS. 

Wliile  most  surface  nests  are  for  shelter  only,  sometimes  the  young, 
especially  of  swamp  species,  are  prtiduced  in  them.  However,  the 
yoimg  of  most  kinds  are  born  in  underground  nests  and  are  rarely 
seen  unless  uncovered  by  accident.  They  arc  at  fii-st  hairles.s  and 
blind,  IMien  discovered  in  the  nest  the  mother  vole  slijjs  noise- 
lessly away,  sometimes  cari-ying  the  young  attached  to  her  mammte. 

The  breeding  season  includes  most  months  of  the  year,  e,\cept  mid- 
winter in  cold  latitudes  and  periods  of  long-continued  drought.  The 
number  of  litters  in  a  year  thus  depends  on  climate,  and  especially 
Tipon  the  character  and  length  of  the  winter.  In  temperate  latitudes 
in  nonnal  seasons  from  four  to  six  litters  are  produced.  Even  the 
same  species  in  diiferent  localities  differs  much  in  tliis  particular. 
That  the  number  of  young  in  a  litter  varies  with  the  different  species 
may  be  inferred  fram  the  variation  in  the  number  of  teats.  Some 
species  produce  normally  from  two  to  four  yoimg,  others  from  four 
to  eight;  but  the  variation  in  the  same  species  is  remarkable,  and 
depends  partly  upon  climate,  but  probably  more  on  the  scarcity  or 
abundance  of  food.  The  largest  litter  recorded  by  the  field  natural- 
ists of  the  Biological  Survey  is  thirteen,  the  species  being  the  dwarf 
vole  (.V.  tianvs).'  The  period  of  gestation  is  not  positively  known, 
but  probably  is  about  twenty  days.  Memlwrs  of  the  Iliological  Sur- 
vey have  recorded  finding  young  of  the  American  si)ecies  in  the 
nes-ts,  or  females  containing  embryos,  in  every  month  of  the  year 
except  January  and  February. 

European  testimony  proves  conclusivoiy  that,  like  the  lemmhigs, 
voles  at  times  increase  in  numbers  abnormally,  but  the  causes  are 
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little  understood.  So  rapidly  do  they  multiply  at  such  times  that  the 
results  are  astonishing.  Females  become  pregnant  within  a  few 
days  after  giving  birth  to  a  litter,  and  the  number  of  young  at  a  time 
is  abnormal.  The .  published  accounts  of  conditions  subsequent  to 
and  during  such  periods  are  highly  interesting. 

Dr.  A.  E.  Brehm,  quoting  Dlasius  and  Lenz,  states,  concerning  the 
field  mice  of  Germany  (J/,  arralis),  that  in  1822  in  the  district  of 
Zabem  1,570,000  were  caught  in  fourteen  days.  During  the  same 
time  in  the  district  of  Nidda  i>!)0,427  were  caught,  and  in  that  of 
Putzbach  271,0-tl,  In  the  autumn  of  185()  there  were  so  many  voles 
in  one  district  between  Erfurt  and  Gotha  that  al)OUt  12,000  acres  of 
land  had  to  be  replowed  because  of  the  destruction  of  the  first  crop. 
On  a  single  large  estate  near  Breslau  200,000  were  caught  within 
seven  weeks  and  sold  to  a  Breslau  fertilizer  factory  at  a  pfennig 
(nearly  one*fourtli  cent)  per  dozen.  Some  of  the  vole  catchers 
caught  1,400  to  1,500  |H'r  day.  In  the  summer  of  1861,  in  the  neigh- 
borhood of  Alwheim,  in  Rhenishllesse,  400,523  were  caught.  The 
local  authorities  paid  2,5!)3  gulden  (about  $1,000)  for  their  capture," 

Louis  Figuier,  the  French  naturalist,  writing  of  the  same  specias, 
says  that  the  female  gives  birth  to  from  eight  to  twelve  little  ones 
three  or  four  times  in  a  year,  and  that  multiplication  is  so  rapid  at 
times  that  "  whole  districts  have  been  reduced  to  destitution  by  this 
xcourge.  In  1816  and  1817  tho  one  department  of  Vendfe  experi- 
enced a  loss  estimated  at  £120,000  [nearly  $600,000],  caused  entirely 
by  these  animals."  * 

The  common  meadow  mouse  of  tlie  United  States  is  one  of  the  most 
prolific  of  onr  species.  Estimating  the  normal  increase  at  six  young, 
with  four  litters  in  a  season,  and  assuming  that  there  were  no  check-s 
upon  the  increase,  the  results  are  appalling.  A  single  pair  and  their 
progeny  in  five  seasons  would  amount  to  nearly  1,000,000  indi- 
viduals. This  calculation  is  under  the  mark,  since  it  is  based  on  the 
assumption  that  the  young  do  not  breed  until  about  a  year  old.  The 
animals,  however,  mature  very  rapidly,  and  the  spring  young 
undoubtedly  breed  in  the  fall  of  the  same  year.  * 

If  a  thousand  pairs  of  field  mice  survive  the  winter  in  any  neigh- 
borhood, the  potential  conditions  for  a  vole  plague  are  present.  If, 
now,  instead  of  normal  rejiroduction,  circumstances  bring  about  a 
considerable  increase  both  in  the  number  of  young  at  a  time  and  in 
the  number  of  litters  in  a  season,  the  probability  of  a  plague  is 
greatly  increased.  Hence  the  farmer  needs  the  good  offices  of  every 
creature  that  preys  upon  mice,  to  supplement  the  climatic  limitations 
upon  their  increase  and  to  aid  in  sanng  his  crops. 

a  Tlilprlplten ;  Silugediiere.  vol.  2.  np.  ;W7-.S!W,  ISi". 

*  Maiumulla  Popularly  Described  by  Typical  Si>ecieB.  L.  FIguler,  p.  445,  1870. 
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Owing  to  its  finely  chewed  condition,  exact  determination  of  the  . 
food  of  rats  and  mice  from  stomach  examinations  alone  is  very  di£- 
cult.  This  is  especially  true  of  the  species  of  the  genus  Miirotus, 
whose  molars  are  well  adapted  for  grinding.  So  complete  is  the 
ma.stication  and  subsequent  maceration  of  weed  and  grass  seeds,  as 
well  as  roots  and  grains,  that  the  cell  structure  is  often  destroyed. 
A  fair  idea  of  the  food  can  be  gained,  however,  by  a  study  of  the 
animal's  environment,  by  the  color  of  the  stomach  contents  when 
bark  has  been  eaten,  the  odor  of  wild  onions  when  present,  the  pres- 
ence of  starch  grains  revealed  by  the  microscope,  or  the  character  of 
the  few  perfect  vegetable  celLs  that  remain.  Tlie  bits  of  stems,  blades 
of  grass,  and  leaves  of  other  plants  left  scattered  along  the  run- 
ways are  important  evidence,  as  also  are  the  contents  of  the  caches 
of  food  in  the  burrows. 

In  .summer  the  principal  food  of  these  mice  is  green  vegetation  and 
unripe  seeds  of  grain  and  grasses.  As  the  sea.son  advances,  ripe 
grain  and  seeils  take  the  place  of  the  immature;^and  in  winter  bulb- 
ous and  other  roots  are  in  part  substituted  for  stems  and  leaves. 
\Mien  convenient,  and  green  vegetation  is  lacking,  the  bnrk  of  trees 
and  shrubs  becomes  a  staple  food.  0t  is  mainly  in  winter  that  apple 
orchards  and  young  forest  trees  suffer  from  attacks  of  mice.  It  is 
generally  supposed  that  such  attacks  are  due  to  the  al)s»'rice  of  ordi- 
nar>'  food;  but  this  is  not  always  the  case,  for  depre<lations  often 
occur  during  mild,  open  winters  when  food  abounds.  Instance^  also 
of  summer  girdling  of  trees  are  well  alte-sted. 

Examinations  of  stomachs  of  field  mice  show  tliat,  l>esides  stems, 
leaves,  and  seeds  of  grasses  and  se<lges,  the  animals  eat  nearly  all 
kinds  of  bulbs,  tubers,  ami  roots,  and  occasionally  animal  food  such 
as  snails  and  crayfish.  Outside  the  list  of  gi-airis,  vegetables,  grasses, 
roots,  and  barks,  which  arc  generally  known  as  staple  food  of  field 
mice,  tljey  have  been  found  eating  strawlwrries  and  other  fruits; 
roots  of  wild  morning-glory  {Coni'oli'>ih>it  nepiiim),  sweet  clover 
IMeliloUiit  alba),  and  cat-tails  (Typhit  liitifoJUt) ;  se<'ds  of  iris  and 
primrose  {Primula  pnrryi) ;  biiibs  of  tulip, hyacinth, and  wild  onion; 
and  the  tubers  of  the  Jerusalem  artichoke  (TliUanthun  tithefOKim') . 

The  quantity  of  green  vegetation  eaten  by  a  single  adult  field 
mouse  in  the  course  of  a  year  has  been  calculated  at  from  24^  to  3C 
pounds,  ^Vhen  one  considers  in  cctnuoction  with  this  estimate  the 
great  numbers  of  these  animals  in  our  meadows,  swamps,  and  forests, 
the  total  quantity  of  food  consumed  by  them  appears  so  enormous  as 
apparently  to  exceed  the  productive  capacity  of  the  soil.  A  thou- 
sand mice  in  a  meadow  would  require  at  least  12  tons  of  grass  or 
other  green  vegetation  to  maintain  them  for  a  year. 
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That  a  thousand  of  the.se  small  animals  often  inhabit  a  single 
meadow  is  not  an  extravagant  estimate.  Indeed,  that  number  is 
often  exceeded.  Careful  estimates  made  in  France  during  1893  placed 
the  number  in  one  district  (Bar-sur-Seine)  at  10,000  per  hectare  (about 
4,000  per  acre).  In  1904,  in  the  Department  of  Charente,  the  average 
number  per  hectare  (2.47  acres)  was  estimated  at  1,3.10  (i»40  per 
acre).  Fortunately,  conditions  in  America  appear  to  l)e  less  favor- 
able to  their  increase,  and  the  natural  enemies  of  mice  have  not 
yet  been  exterminated  to  siich  an  e.\tent  that  they  fail  to  check  the 
excessive  multiplication  of  the  rodents. 

STOKiNn  Food. 

European  naturalists  nearly  all  agree  in  stating  that  field  mice 
store  food  for  winter  use  and  that  the  animals  hibernate  during  cold 
weather.  lirehm  says  that  the  common  species  in  Germany  (Mlrrninit 
arimlis)  collects  fallen  haw.s,  juniper  berries,  beech  mast,  acoins,  and 
nuts  into  its  burow.'j.  During  the  coldest  weather  they  fall  into 
uninterrupted  hibernation,  but  when  mild  weather  returns  they  rouse 
up  and  feed  on  their  stores."  Similar  statements  are  made  of  other 
species  and  confirmed  by  other  writers. 

The  most  noted  example  of  provident  preparation  for  winter  is 
afforded  by  the  economic  vole  (.V.  aroiiownx)  of  eastern  Siberia, 
whose  migrations  have  already  been  descril>ed.  These  animals  are 
said  to  lay  up  large  stores  of  food  during  summer — 20  and  even  30 
pounds  of  fresh  roots  have  been  found  in  one  hoard.''  The  Kani- 
chatkans  habitnall^'  rob  these  stores  of  food  for  their  own  use — a  fact 
which  accounts  for  the  favor  with  which  they  look  u^wn  the  animal. 

American  voles,  so  far  as  known,  do  not  hibernate,  but  are  active 
in  winter  even  in  the  far  north.  So  thoroughly  has  this  fact  been 
proved  by  observation  that  it  seems  possible  that  European  ol)«ervers 
may  be  mistaken  as  to  the  hil)ernation  of  Old  World  species.  The 
habit  of  storing  food  seems  to  be  less  common  in  this  country  than 
with  Old  World  species,  but  it  is  far  from  rare.  Caches  of  foo<l  are 
often  found,  which  show  that  in  times  of  abundance  the  animals  store 
away  more  than  is  needed  for  immediate  use. 

One  American  s(>ecies,  the  tundra  vole  {M.  operarhtu).  exhibits  in 
its  provident  habits  a  i-esemblance  to- the  economic  vole.  The  animal 
is  small,  inhabiting  mossy  tundras  of  western  Alaska,  from  Cape 
Vancouver  north  to  Bering  Strait  and  up  the  Yukon  Valley  to  the 
boundary  of  the  British  posses.-;ions.  Accoriling  to  E,  W.  Nelson,  it 
gathers  stores  of  small  bullwus  roots,  sometimes  placing  a  peck  <ir 
more  in  a  single  cavity  just  below  the  surface  on  a  mossy  knoll  or 

0  Thlerlplieti :  Siiiiftethiere.  .\.  E.  Rrelmi.  vc).  2.  p.  .18S.  1S77. 

i  IIlHtory  of  Quadrupeds,  by  ThoiuoB  I'eniiaiit.  vol,  2.  ii,  HH.  1793. 
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slope.  In  atitiimTi,  shortly  before  the  first  snowfall,  the  Eskimo 
women  and  children  discover  these  stores  by  means  of  pointed  sticks. 
In  this  way  considerable  quantities  of  food  are  gathered,  which  are 
boiled  and  eaten  as  a  delicacy.  "The  boiled  roots  have  a  flavor  like 
a  boiled  unripe  sweet  potato,  and  are  very  palatable  during  the  long 
winter  fare  of  meat  and  fish." " 

THBBE  TTPICAL   BFECIE8. 

I,    THE   COMMOX    MEADOW    HOimK. 

MIcroluii  penniiylraniiiis  (Or(1.)    (I'l.  I,  fig.  1). 

The  most  familiar  of  American  species  of  Microtun  is  the  common 
meadow  mouse  (.V.  pennsylraniciin) .  "He  average  measurements  of 
adults  are  about  as  follows:  Total  length,  170  mm.  (6.6  inches) ;  tail 
vertebra?,  46  mm.  (1.8  inches) ;  hind  foot,  21.2  mm.  (0.83  inch).  The 
tail  is  always  at  least  twice  as  long  as  the  hind  foot.  The  fur  is  long 
and  overlain  with  amrse  black  hairs.  In  summer  the  ears  overtop 
the  ftir.  In  winter  the  fnr  is  longer,  of  a  duller  color,  and  almost 
conceals  the  ears.  The  usual  color  above  is  a  dark  brown,  against 
which  the  black  hairs  are  not  conspicuous.  This  shades  off  gradually 
into  gray  or  tawny  on  the  under  parts.  The  feet  are  small,  the  claws 
on  the  hind  feet  slightly  larger  than  those  on  the  front.  The  foot 
pads  are  6;  the  mamma:)  8  (4  jjectoral  and  4  inguinal).^ 

The  vast  range  of  this  species  has  already  been  given.  This 
mouse  has  its  natural  habitat  in  moist  meadows  and  grassy  borders  of 
swamps,  but  it  habitually  extends  its  range  into  neighboring  cnlti- 
vated  fields,  waste  lands,  aiul  open  spaces  on  the  border  of  timber 
lands.  Wherever  it  occurs,  it  is  normally  the  most  abundant  rodent. 
Nearly  all  meadows  an-  full  of  the  animals.  On  parting  the  thick 
grass  almost  anywhere  one  can  find  the  smooth  trails,  and  where  the 
grass  is  thin  they  are  often  plainly  visible.  After  the  melting  of 
deep  snow,  or  where  the  dry  grass  has  been  burned,  the  network  of 
nmways  is  especially  conspicuous  to  the  eye.  In  swamps  the  paths 
cross  soft  mud  and  standing  water,  if  shallow.  ^ATien  green  scum, 
composed  of  minute  floating  plants,  covers  stagnant  water,  the  trails 
are  defined  across  it  by  streaks  of  clear  water  where  the  animals  swim 
from  side  to  side  in  the  pools.  In  walking  across  a  swamp  one  some- 
times frightens  them  from  the  shelter  of  tussocks  and  sees  them 
swim  away  or  run  through  shallow  water. 

In  swamps  meadow  mice  nest  in  burrows  in  dry  tussocks  or  in 
bunches  of  grass  above  the  surface  of  the  moist  ground.  The  nests 
are  composed  of  grass  or  fibers  of  weeds  made  into  balls,  loose  and  of 

I  No.  17.  p.  17,  IIMKI, 

Gooj^lc 


16  AN   ECONOMIC   STUDY   OF   FIELD   MICE.   . 

coarser  materialH  outside,  but  compact  and  of  finer  stuff  within,  each 
having  a  small  opening  on  the  side  near  the  bottbm.  From  this 
opening  two  or  more  trails  diverge,  one  usually  leading  into  an 
underground  tunnel  which  opens  at  some  distance  from  the  nest. 
NesLs  intended  to  receive  the  j'oung  are  lined  with  the  softest  of 
accessible  materials,  often  with  pappus  of  milkweed  (Asclepias)  or 
cat-tails  {Typha).  Sucli  nests  are  sometimes  hidden  under  grass, 
brush,  or  other  litter,  but  more  frequently  are  placed  in  underground 
burrows.  The  normal  number  of  young  vnries  from  four  to  eight, 
the  average  being  about  six. 

The  trails  of  meadow  mice  are  interesting  subjects  for  study.  The 
animals  take  advantage  of  all  sorts  of  shelter,  especially  that  which 
is  close  to  the  ground.  Under  fallen  leaves  and  weeds  the  trails 
become  half  tunnels.  Even  in  the  open  meadow  they  are  often 
entirely  hidden  imder  old  grass,  and  their  presence  would  hardly  be 


suspected  from  any  surface  indications.  Under  the  favoring  slielter 
of  piles  of  weeds,  grass,  or  other  litter  the  trails  made  by  the  imi- 
mals  are  usually  more  intricate  than  elsewhere.  Tlie  accompanying 
sketch  (fig.  1)  was  made  from  trails  and  nests  uncovered  by  removing 
a  pile  of  weeds. 

The  rapidity  with  which  meadow  mice  work  is  surprising.  If  the 
nest  is  destroyed  they  choot-e  a  new  site  and  construct  a  new  nest  of 
fresh  materials  in  a  single  tiight.  They  work  Ixith  night  and  day, 
but  are  especially  active  in  the  evening  and  early  morning.  They  are 
less  active  in  the  middle  of  the  day,  especially  in  sunlight. 

\\nien  disturbed  in  their  homes  mendow  mice  rush  about  with  gi'eat 
celcritj';  but  in  sunlight  especially  they  do  not  see  well,  and  are  almost 
as  liable  to  rush  blindly  toward  the  point  of  danger  as  away  from  it. 
When  cornered,  they  stand  on  their  haunches  and  defend  themselves 
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with  great  valor,  and  their  sharp  teeth  are  ratiier  formidable  weapons. 
Sometimes  after  capture  one  seems  to  give  way  to  uncontrollable 
anger,  and  when  placed  in  a  cage  with  others  of  the  same  species  it 
is  eager  to  attack  all  its  fellows.  When  two  engage  in  combat  they 
stand  up  on  the  hind  feet  and  fight  with  claws  and  teeth,  keeping  up 
a  constant  squeaking. 

Meadow  mice  soon  adapt  themselves  to  confinement.  Tliey  eat 
almost  any  food  offered  and  soon  become  tame.  I  find,  however,  that 
.certain  succulent  roots,  particularly  those  of  the  wild  white  morning- 
glory  {Convolvulus  sepvim).  are  preferred  to  everything  else.  This 
root  tastes  much  like  sweet  potato  and  is  abundant  in  swamps  and 
wa.ste  places  frequented  by  the  mice.  \Miile  feeding  they  sit  up  on 
their  hind  legs  and  use  the  front  paws  to  handle  the  roots,  after  the 
manner  of  squirrels. 

This  species  often  stores  up  food  in  underground  galleries.  I  have 
several  times  discovered  such  hoard.s,  consisting  of  leaves  or  succulent 
stems,  but  more  frequently  entirely  of  the  morning-glory  roots 
already  spoken  of.  On  March  5, 190",  I  collected  the  contents  of  such 
a  cache,  which  weighed  18  ounces  (PI.  II). 

The  species  under  consideration  never  lives  in  bams  or  outbuild- 
ings. Its  nearest  approach  to  human  habitations  is  the  stackyard  or 
piles  of  wood  or  boards  left  on  the  edge  of  orchanls  or  fields  near 
houses.  In  the  far  north  a  closely  relatwl  species,  the  Drummond 
vole  (.1/.  drummondi) ,  enters  houses  and  barns  much  after  the  manner 
of  the  common  house  mouse. 

The  common  meadow  mouse  is  especially  noted  for  long  winter 
excursions  from  its  summer  abode,  hiding  its  movements  under  cover 
of  deep  snow.  The  journeys  of  the  animals  are  not  suspected  until 
the  snow  disappears,  when  the  trails  can  bo  traced  to  gri-at  distances. 
They  reach  wheat,  rye,  clover,  and  timothy  fields  and  often  extend 
into  orchards,  nurseries,  lawns,  and  gardens,  all  of  which  are  injured 
by  the  ajiimals.  Haystacks  or  shocks  of  corn  and  other  grain  arc 
sure  to  suffer  if  left  out  over  winter. 

The  Old  World  species  of  field  mice  most  noted  for  extensive 
ravages  of  crops,  and  including  such  well-known  forms  as  .1/.  agrentw, 
M.  arralin,  and  M.  hartiiuji,  are  very  closely  related  to  our  connnon 
meadow  mouse.  Many  of  the  more  pnmiinent  American  species,  as 
the  Drummond  vole  (.1/.  ilriimmonili),  the  Peale  vole  (.)/.  moufiiiniM), 
the  dwarf  vole  {M.  nanu/i),  the  Townsend  vole  (.1/.  iou'naeiidi),  and 
the  California  vole  (.V.  rah'fomicun),  Iwlong  to  the  same  group. 
Their  wide  distribution  brings  meadow  mice  into  contact  with  agri- 
culture over  great  areas,  and  this  fact,  added  to  their  prolific  breed- 
ing, renders  the  group  the  most  destructive  (me  in  Ihe  genus  under 
consideration.  As  farming  is  pushed  northward  in  the  British 
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provinces  and  as  the  cultivated  areas  in  the  West  are  extended  under 
the  stimulus  of  the  United  States  Reclamation  Service,  the  danger 
of  Rerious  ravages  by  meadow  mice  will  increase  rather  than  diminish. 

II.   THE   PBAIRIB    MOUSE. 

ifU-roluK  achroaanici-  Wagner. 

The  prairie  mouse  is  probably  second  only  to  the  common  meadow 
mouse  in  the  extent  of  its  injury  to  crops.  Outwardly  it  diffei-s  but 
slightly  from  the  latter  species.  Its  tail  is  shorter  (less  than  twice 
the  length  of  the  hind  foot)  and  its  fur  is  coarser.  In  winter  the 
pelage  is  grayer.  The  color  of  the  underparts  shades  into  a  buff 
or  cinnamon.  The  contrast  between  the  upper  and  lower  parts  of 
the  tail  is  much  shari^er  than  in  the  common  meadow  mouse.  The 
foot  pads  are  5,  and  the  number  of  mamma>  6  (2  pectoral  and  4  ingui- 
nal). Its  average  measurements  are  about  as  follows:  Length,  155 
mm.  (6  inches):  tail  vertebra".  38  mm.  (1.5  inches);  hind  foot,  21 
mm.  (0.82  inch). 

The  prairie  mouse  occurs  in  southern  Wisconsin,  in  Indiana,  Illi- 
nois, Iowa,  Mis.souri,  Nebraska,  Kansas,  and  a  part  of  Oklahoma. 
It  lives  in  the  ojjen  prairie  country,  mainly  in  the  Upper  Austral  zone. 
Thus  it  is  much  more  likely  to  invade  crops  than  if  its  natui-al 
habitat  were  in  swamps.  I  have  found  it  on  the  borders  of  corn  and 
cane  fields  and  in  native  meadows,  as  well  as  in  cultivated  clover  and 
alfalfa  fields.  It  seems  especially  partial  to  fields  that  have  been 
allowed  to  lie  fallow  for  several  seasons.  The  soft  mixed  annual 
gi-asHos  and  weeds  that  partly  replace  the  original  prairie  cover 
seem  to  furnish  it  congenial  surroundings.  Close  grazing  of  the  open 
ranges  tends  to  drive  out  voles,  but  when  ranges  are  not  closely  pas- 
tured, so  that  an  abundance  of  old  grass  is  left,  prairie  mice  soon 
liecome  numerous  and  appreciably  reduce  the  amount  of  forage. 

In  the  same  manner  the  prairie  mouse  invadc-s  pastures  and  neg- 
lected orchards  whenever  dry  grass  is  permitted  to  accumulate  and 
remain  over  winter.  If  no  crops  are  near,  the  animals  subsist  on 
wild  herbage,  roots,  and  seeds;  but  when  cultivated  crops  are  acces- 
sible their  trails  soon  extend  far  into  the  tilled  fields. 

Nests  of  prairie  mice  usually  are  less  bulky  than  those  of  the  com- 
mon meadow  mouse,  but  are  built  in  a  similar  way  and  in  like  situa- 
tions. The  number  of  young  at  a  birth  is  usually  three  or  four, 
rarely  five  or  six.  In  ordinary  seasons  the  first  litter  is  lx>m  in  April, 
but  in  dry,  warm  springs  the  time  may  be  fully  a  month  earlier.  The 
number  of  litters  in  a  season  varies  with  climatic  and  other  condi- 
tions. On  the  whole,  prairie  mire  multiply  less  rapidly  than  meadow 
mice,  since  the  number  of  young  at  a  birth  is  smaller,  and  the  long 
summer  droughts  and  extreme  winters  of  the  interior  prairies  of  the 
West  often  limit  reproduction. 
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Robert  Kennicott's  excellent  account  of  this  species  "  states  that  in 
conBnemeiit  the  animals  were  practically  omnivorous,  rejecting  but 
little  vegetable  food  offered  them.  The  amount  of  food  consumed  was 
astonishingly  great.  Three  ate  in  twenty-four  hours,  besides  other 
food,  the  germs  from  all  the  kernels  of  a  large  ear  of  corn.  They  ate 
raw  fresh  meat  and  drank  much  water. 

My  own  observations  of  the  prairie  mouse  confirm  published 
accounts.  Xear  alfalfa  fields  in  Kansas  I  found  that  the  green  leaves 
of  this  forage  plant  were  the  favorite  food.  This  was  made  evident 
by  the  trails  leading  to  the  fields  and  by  careful  stomach  examina- 
tions of  individuals  captured. 

In  winter  the  prairie  vole  sometimes  does  enormous  damage  to 
fruit  trees.  In  this  respect  it  is,  if  pos.sibIp,  more  destructive  than 
the  common  meadow  mouse:  and  as  the  fruit  industry  in  the  West 
grows  in  magnitude  this  species  is  likely  to  become  still  more  trouble- 
some. In  Kansas  and  Mis-souri,  during  the  winter  of  1!)03-1-,  many 
orchards  and  nurseries  were  severely  injured  by  the  prairie  mouse, 
and  during  the  two  following  winters  the  losses  were  greater  rather 
than  le»s. 

This  species  comes  into  contact  with  agriculture  in  the  major  por- 
tion of  eight  States  lying  in  the  humid  section  of  the  central  Missis- 
sippi Valley,  These  eight  States  pi-oduce  annually  more  than  half 
the  corn,  oats,  and  winter  wheat,  and  more  than  a  third  of  the  hay  of 
the  entire  United  States.  Two  closely  related  si>e<'ies  of  prairie  mice 
{M.  hayd^ni  and  .1/.  minor)  extend  the  range  of  this  group  on  the 
plains  to  the  west  and  northwest.  Here  they  are  abundant  in  sections 
where  barley  and  spring  wheat  are  important  t-ntps.  The  possibility 
of  serious  crop  damages  from  prairie  voles  is,  therefiire.  especially 
great.    ■ 

111.   TUB   PINE   MOUSE. 
Hlmitiii  pivrlitruin  m-aUipKiiiilcH  (Ami.  &  Rncli.).     <Plate  I.  fis.  '1.) 

This  pine  mouse,  called  also  the  mole-like  vole,  has  a  wider  distri- 
bution than  the  typical  southern  pine  mouse  (.1/.  piuftoritin) ,  and 
therefore  is  chosen  as  the  representative  of  the  group.  The  following 
account  of  its  habits  applies  equally  well  to  ail  pine  mice. 

This  animal  has  the  wi<le,  flat  skull,  the  short  tail,  the  small  ears, 
and  the  short,  dense,  glossy  brown  fur  characteristic  of  all  the  pine 
mice.  The  colors,  however,  are  less  glossy  and  the  size  somewhat 
larger  than  in  typical  M.  pinetonnn.  The  claws  are  well  developed; 
foot  pads  5;  mammse  4  (2  pairs  of  inguinal).  The  average  measure- 
ments of  three  New  York  specimens,  as  given  by  Bailey,  are  as  fol-, 

'Tbe  QaadmiiadB  ii[  llllnuio  Injurious  mid  KeiieficlHl  tu  the  Fitrmer.  Piitpiit 
Omee  Report :  Agriculture.  1856,  i»p.  1)7-102,  1857. 
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lows:  Total  length,  125  mm.  (about  ;>  inches) ;  tail  vertebrae,  liO  mm. 
(0.78  inch) ;  hind  feet,  1C.3  mm.  {O.Gi  inch)." 

Owing  to  their  peculiar  habits,  pine  mice  are  not  so  well  known  as 
are  meadow  mice.  Their  natural  habitat  is  the  forest,  althougli  tliev 
are  by  no  means  restricted  to  pine  woods  or  forested  areas.  AVhile 
often  inhabiting  pine  woods  and  the  edges  of  adjacent  fields,  they  live 
also  in  forests  and  copses  of  deciduous  trees,  usually  on  uplands. 

The  life  of  pine  mice  is  largely  spent  in  underground  tunnels, 
which  so  closely  resemble  those  of  the  mole  that  generally  they  are 
mistaken  for  the  work  of  that  animal.  The  ridges  of  loose  soil  over 
the  tunnel  are  e-\actly  like  those  thrown  up  by  the  mole,  but  the  inner 
diameter  of  mouse  tunnels  is  less.  AVhen  moles  and  pine  mice  live 
in  the  same  vicinity,  the  mice  often  use  the  runways  made  by 
the  moles.  It  is  this  habit  that  has  helped  to  bring  moles  into  dis- 
repute with  farmers,  who  blame  them  for  damages  inflicted  ui>on 
potatoes  and  other  crops  by  pine  mice. 

In  marked  contrast  with  the  pine  mouse,  the  mole  (genus  Scalopm) 
is  almost  exclusively  carnivorous,  eating  mainly  earthworms  and 
insects.  While  it  sometimes  cuts  off  the  roots  of  growing  plants 
when  they  interfere  with  its  tunneling  operations,  it  apparently  eats 
no  roots.  Stomach  examinations  of  motes  sjiow  that  they  eat  a  very 
small  percentage  of  vegetable  matter,  and  this  mainly  waste  com  or 
other  grain  previously  softened  bj-  long  contact  with  wet  soil.  On 
the  other  hand,  pine  mice  eat  little  insect  food,  if  any,  and  are  largely 
consumers  of  vegetable  substances.  Nearly  always  when  moles  are 
charged  with  destroying  root  crops,  the  real  culprits  are  pine  mice. 

Thin,  open  woodlands  used  for  pasture,  and  thickets  along  the 
edges  of  forests  are  favorite  resorts  of  pine  mice.  Like  nearly  all 
voles,  they  prefer  moist  soil,  but  it  must  als<i  be  loose  and  somewhat 
sandy.  From  their  intricate  tunnels  under  the  leaf  mold  frequent 
burrows  descend  into  the  soil.  Some  of  these  burrows  are  utilized 
as  nesting  places.  Nests  are  built  also  at  the  surface  of  the  ground, 
under  fallen  logs,  brush  heaps,  flat  stones,  fences,  or  other  shelter. 

The  number  of  young  at  a  birth  evidently  averages  less  than  is 
usual  in  the  genus  .Virroius,  as  is  shown  by  the  small  number  of 
mamnite.  Observations  as  to  the  number  of  litters  in  a  season  seem 
to  be  lacking,  but  the  rate  of  reproduction  is  probably  less  in  the 
pine  mice  than  in  any  other  American  group  of  field  mice.  Blasius 
says  concerning  .Y.  nubten-itncns  of  Europe,  that  "  it  produces  five 
or  six  times  a  year  thrw  to  five  young,  which  are  blind  for  ten  days 
after  birth;"''  and  this  statement  is  probably  true,  with  slight  modi- 
fication, for  all  the  species  of  the  group.  To  comijeusate  for  slower 
multiplication,  their  liability  to  attack  by  natural  enemies  is  much 

"  N.  A.  Fimnii  No.  17.  p.  M.  1900. 

>  Naturgesi'blehte  der  SUugethlere  DeutRcblanilH,  p.  390,  1S07,      , 
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less,  owing  to  their  underground  existence;  so  that  within  their 
range  pine  niie«  are  about  as  abundant  as  other  field  mice. 

Quick  and  Butler,  writing  of  the  food  habitH  of  the  pine  mouse 
in  Indiana,  state  that  it  lives  upon  the  tender  nK)ts  of  young  hickories, 
the  young  sprouts  of  white  clover,  the  fruit  of  the  red  haw,  and  the 
tuberous  roots  of  the  wild  violet  {Viola  cucullata).  The  writers 
found  all  but  the  fruit  buried,  some  in  deposits  of  a  gallon  in  n  bur- 
row, and  the  caches  sometimes  extending  18  inches  below  the  surface 
of  the  ground.  Violet  roots  predominated  in  these  stores."  Kenni- 
cott  also  states  that  pine  mice  store  acorns  and  nuts  in  burn>ws  for 
winter  use.  Blasius  and  Brehm  both  state  that  the  European  s|>ecies 
(M.  subterraneus)  prepares  snch  stores.  \\'hile  personally  I  have 
never  found  such  deposits,  it  is  probable  tliat  our  species  have  this 
habit  to  an  extent  greater  than  is  generally  known. 

From  their  ^homes  in  woods  and  thickets  pine  mice  invade  fields- 
orchards,  nurseries,  dooryards,  and  gardens,  passing  always  Ihrougli 
underground  runways.  Jjiving  in  concealment,  neither  their  presence 
nor  the  injury  they  infiict  is  susjwcted  until  the  latter  is  past  remedy. 
Bulbs,  planted  hopefully  in  autumn,  appear  not  at  all  in  spring,  or 
only  in  the  shape  of  sickly  plants  whose  life  substance  has  been 
gnawed  away.  Nursery  and  orch«r<l  trees  hen-  and  there  put  forth 
no  leaves,  and  an  examination  of  the  roots  discloses  the  nature  of  the 
damage. 

Potatoes,  sweet  potatoes,  carrots,  beet's,  and  other  vegetables  are 
eaten  by  pine  mice,  both  while  growing  and  when  stored  in  pits  or 
lying  in  piles  in  the  field  or  garden.  Potatoes  partly  matured  or  left 
long  in  the  ground  after  maturity  are  eaten,  and  the  injury  is  attrib- 
uted to  moles,  because  tunnels  supposed  to  be  the  work  of  moles  lead 
to  the  place  of  damage.  I  have  investigated  numerous  cases  of  such 
injury  and  Have  invariably  found  either  that  the  tunnels  were  made 
by  pine  mice,  or,  if  mole  tunnels,  that  they  wei-e  fretiuented  by  mice. 
Traps  set  in  the  tunnels  at*the  potato  hills  captured  pine  mice,  and 
the  starchy  material  found  in  the  stomachs  of  those  caught  proved 
that  they,  and  not  moles,  had  been  eating  the  potatoes. 

Pine  mice  occur  in  central  and  southern  Europe,  in  the  eastern 
United  States,  and  in  a  limited  part  of  eastern  Mexico.  Those  in  the 
United  States  occur  chiefly  in  the  Upper  Austral  zone.  The  typical 
species  {M.  pinetortim.) ,  with  bright  russet-brown  color  and  glossy 
mole-like  fur,  is  found  only  in  parts  of  Georgia,  South  Carolina,  and 
bouthem  North  Carolina.  In  the  last-named  State  it  grades  into  the 
subspecies  scalopsoides,  which  is  much  more  widely  distributed,  rang- 
ing northward  to  southern  New  York  (Hudson  Valley  and  Long 
Island)  and  westward  to  Illinois,  West  of  the  Allegheny  Mountains 
it  occurs  mainly  north  of  the  Ohio  River,  except  in  West  Virginia. 

oAmericau  Naturalist,  vol.  19,  p.  110,  188D. 
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The  bluegrass  vole  (M.  p.  auricularie) ,  a  form  with  ears  overtop- 
ping the  fur,  which  is  dark  and  glossy,  occurs  in  southern  Indiana 
and  in  Kentucky.  Tennessee,  Mississippi,  and  Alabama.  It  has  beeu 
talien  in  northeast  Texas  also,  so  that  its  range  probably  extends 
through  southern  Arkansas  and  connects  the  two  areas. 

The  woodland  vole  (iV.  p.  nemoralis)  is  the  largest  forin  of  the 
pine  vole  in  America,  and  has  longer  and  less  glossy  fur  than  the 
forms  east  of  the  Mississippi.  Its  color  is  deep  chestnut,  darker 
than  typical  pinetorum,  but  lighter  than  xcalopHoides  or  auHcidarUi. 
It  occurs  in  wooded  parts  of  soiitlieru  Iowa,  eastern  Nebraska  and 
Kansas,  aad  in  Missouri,  northern  Oklahoma,  and  Indian  Territory. 

Pine  mice  differ  greatly  in  habits  from  the  other  species  of  Micro- 
tu8.  All  the  American  representatives  of  the  group  have  similar 
habits,  and  the  injury  they  do  to  crops  is  little  less  in  extent  than  that 
inflict«d  bj'  meadow  mice  and  prairie  mice. 

SAJIAQE  BT  VTELD  HICE. 

While  field  mice  of  the  various  groups  differ  but  little  in  the 
nature  of  their  food,  the  circumstances  under  which  they  injure  crops 
vaj-y.  Meadow  mice  invade  cleanly  cultivated  fields  only  under  the 
shelter  of  snow.  Hence  they  do  most  damage  in  years  of  great  snow- 
fall. Although  prairie  mice  commit  greater  depredations  under 
cover  of  snow  than  in  open  seasons,  their  attacks  Upon  crops  are  far 
less  dependent  upon  snowfall  than  those  of  meadow  mice.  Pine 
mice  work  in  the  shelter  of  their  own  burrows:  hence  their  injuries 
to  plants  are  quite  independent  of  the  amount  of  snow. 


R  T<)   .MEADOWS 


Complaints  of  damage  to  meadows  and  pastures  by  field.mice  have 
been  increasing  in  recent  years.  Usually  the  injury  is  confined  to 
small  areas,  which  the  animals  attack  from  the  shelter  of  snowdrifts 
or  old  grass.  Under  cover  of  these,  the  animals  eat  the  succulent 
crowns  of  clover  and  other  grasses;  and  when  the  snow  lies  for  several 
weeks  the  crops  over  large  areas  are  often  completely  ruined.  Some- 
times whole  fields  of  red  clover  are  so  badly  damaged  by  mice  that 
they  have  to  be  replowed  in  the  spring  and  planted  to  other  crops. 

Damage  to  p<'rmanent,  or  uncultivated,  meadows  is  usually  more 
serious,  as  the  mice  breed  and  multiply  throughout  the  field  and, 
under  cover  of  the  growing  crop  of  leafy  stubble,  devour  and  destroy 
throughout  the  year.  Occasionally,  however,  actual  benefit  may  re- 
sult from  their  tliinning  the  grasses  and  stirring  the  soil  about  the 
roots.  Thus,  after  the  vole  plague  in  Scotland  in  1802.  the  farmers 
i-eported  that  the  pastures  were  better  than  before;  but  the  improve- 
ment l)y  no  means  comiM-iis-ated  for  the  losses  caused  by  the  impaired 
pastnrage  of  the  two  prec'e<ling  years. 
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When  mice  are  abundant  during  the  growing  season,  the  quantity 
of  grass  they  destroy  is  great,  more  being  exit  down  and  left  upon 
the  ground  than  is  actually  consumed.  In  winter  hay  in  stacks  is 
injured  by  field  mice,  and  instances  are  known  in  which  large  stacks 
were  so  badly  damaged  that  in  the  spring  little  or  no  salable  hay 
remained. 

ItAMAOR   TO   ORAINS    AN[>   FORAOK. 

Growing  grains — wheat,  oats,  barley,  rj'e,  and  buckwheat — are 
destroyed  by  field  mice.  Attacks  begin  with  the  sprouting  grain, 
and,  ill  the  case  of  fall  sown  wheal  and  rye,  continue  during  the 
entire  winter.  However,  when  only  the  blades  of  the  plants  are  eaten 
this  winter  consumption  has  but  little  effect  upon  the  amount  of 
grain  subsequently  harvested.  Much  greater  damage  is  done  when 
the  grain  is  nearly  mature,  as  stalks  are  then  cut  down.  After  the 
grain  ripens,  devastation  by  mice  continues  until  after  harvest,  when 
the  animals  attack  the  shocked  grain  and  even  the  stacks.  The  total 
amount  of  injury  by  mice  depends  both  on  the  number  of  the  animals 
present  and  on  the  length  of  time  the  grain  is  left  in  shocks.  In 
these  artificial  shelters  mice  are  perfectly  at  home  and  multiply  with 
great  rapidity,  so  that  within  a  few  weeks  a  pair  and  their  progeny 
may  totally  ruin  an  entire  shock  of  wheat  or  oats. 

As  nearly  all  farmers  know,  field  mice  destroy  corn,  Kafir  com, 
and  cane,  whether  stored  in  shock  or  in  pile.  The  annual  destruction 
lioth  of  grain  and  of  forage  throughout  the  country  is  enormous, 
although  accurate  statistics  of  losses  are  not  available.  Of  course, 
not  all  the  injury  is  done  by  short-tailed  field  mice.  White-footed 
mice  {f^rromysnis),  pocket  mice  {Perognathus) ,  harvest  mice  {Re'tth- 
rodontomtjs),  and  ordinary  house  mice  {.I/ha  mtmculus)  also  are  con- 
cerned in  the  damage.  Througiiout  the  country  the  brown  rat  (.!/«« 
liori't-gims)  and  in  the  Southwest  the  cotton  rat  (Si{/mo{loii)  are 
serious  field  pests.  The  several  kinds  of  field  mice,  however,  partly 
because  of  their  wide  distribution,  but  mainly  because  of  their  great 
abundance,  are  the  chief  offenders  in  northern  fields. 

Grain  and  forage  in  stacks  are  often  injured  by  field  mice.  In 
view  of  the  losses  to  which  stacked  and  stored  grain  is  subject,  it  is 
a  question  whether  the  farmer  who  hastens  to  market  his  crop  is  not, 
on  the  whole,  a  gainer  over  his  neighbor  who  waifs  for  more  favor- 
able prices. 

UAMAOB  TO  OARDP.N  CROPS. 

Field  mice  do  much  injury  in  market  and  other  gardens,  attacking 
planted  seeds  in  the  open  garden,  hotbed,  or  cold  frame.  Pine  mice 
are  the  chief  offenders  in  inclosures,  sometimes  working  their  way 
even  into  greenhouses,  where  they  attack  bulbs  and  tender  growing 
plants,  as  well  as  all  kinds  of  seeds. 
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Field  mice  injure  early  peas  and  other  vegetables  growing  in  open 
grounds,  and  pine  mice  often  destroy  potatoes  in  the  ground.  In  the 
fall  vegetables  piled  on  the  ground  or  stored  in  pits  are  liable  to 
attacks.  Among  these  are  potatoes,  beets,  turnips,  carrots,  parsnips, 
cabbage,  sweet  potatoes,  and  especially  celery,  .\pples,  pears,  and 
other  fruits  are  eaten  also. 

In  parts  of  eastern  Maryland  pine  mice  have  recently  (1907)  been 
quite  destructive  to  melon  and  cantalonpe  (Tops.  The  animals 
destroy  the  seed  and  eat  the  roots  of  the  plants  during  the  growing 
season.  The  injury  was  gi-eatest  on  sandy  lands  which  had  not  been 
plowed  before  planting,  but  had  been  smoothed  with  a  drag,  leaving 
the  mouse  tunnels  Ixslow  nndisturbed.  In  some  fields  seed  had  been 
planted  three  times,  but  by  the  middle  of  Jnly  all  hope  of  a  crop  had 
been  abandoned. 

DAMACE  TO   SMALL   FRUITS. 

Blackberries,  raspberries,  grapes,  currants,  gooseberries,  and  straw- 
berries are  often  badly  damaged  by  field  mice,  and  when  the  animals 
are  abundant  whole  plantations  are  ruined.  Strawberries  are  espe- 
cially liable  to  injury  because  of  winter  mulching  and  also  because 
the  i>lants  themselves  furnish  excellent  food  and  shelter  for  the 
animals. 

Fallen  leaves  in  autumn  and  snow  in  winter  drift  and  collect  along 
rows  of  blackberry,  raspberry,  gooseberry,  and  currant  bushes  and 
fumisli  cover  for  mice,  which  work  along  the  rows  and  girdle  the 
green  stems;  and  when  dead  canes  are  left  uncut  and  weeds  are  per- 
mitted to  grow  up  among  them,  the  ivsulting  tangle  adds  much  to 
the  liability  of  attack.  Winter  mulching  of  small  fruits  also  in- 
creases the  danger,  and  if  practiced  the  utmost  care  should  l>e  taken 
to  clean  surrounding  areas. 

DAMAOB  T<(  NUHSP.HY  STOCK, 

In  many  sections  of  the  United  States  and  southern  Canada  nursery 
stock  is  injured  by  field  mice.  The.  actual  loss  varies  from  year  to 
year  and  is  difficult  to  estimate.  Occasionally  the  havoc  has  been  so 
complete  that  few  marketable  trees  remained.  It  was  estimated  that 
during  the  winter  of  l!)01-2,  nurserymen  in  the  vicinity  of  Rochester, 
N.  Y.,  sustained  losses  amounting  to  $100,000." 

Damage  tU  standing  nursery  stock  is  done  usually  under  cover  of 
snow,  and  hence  is  greatest  in  seasons  of  deep  snows  that  remain  long 
upon  the  ground.  In  addition  to  girdling  trees  al>ove  the  surface 
of  the  ground,  meadow  mice  sometimes  burrow  Inside  the  trunk  and 
attack  the  roofs   (PI.  TIT.  fig,  2),     Pine  mice  usually  begin   their 

"  New  York  SuQ,  April  27.  IWCi 
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attacks  below  the  surface  and  except  under  cover  of  snow  rarely 
extend  them  above  ground.  They  sometimes  consume  the  entire 
roots  of  small  apple  trees  so  that  only  the  trunk  is  left  (PI.  Ill, 
fig.  1).  Experienced  nurserymen  prevent  serious  injury  to  standing 
stock  by  clean  cultivation.  Stock  that  has  been  taken  up  in  the  fall 
and  "  heeled  in  "  or  kept  in  storage  pits  is,  however,  liable  to  attack, 
especially  if  covered  by  straw,  leaves,  or  other  litter.  Hence  for 
protection  from  freezing  a  loose  covering  of  soil  is  better  than  litter. 
Winter  seed  beds  of  conifers,  oaks,  and  mit-bearing  trees  are  often 
attacked  by  field  mice  and  need  to  be  carefully  protected  from  them 
as  well  as  from  white-footed  mice  (Feromysnis) .  Small  pine  trees 
in  the  nursery  also  are  liable  to  injury,  since  their  low  branches 
usually  furnish  cover  for  mice. 

Among  the  nursery  slock  injured  by  field  mice  are  apple,  pear, 
quince,  plum,  peach,  cherry,  crabapple,  sugar  and  Norway  maple, 
che-stnut,  black-  locust,  Osage  orange,  sassafras,  alder,  white  ash, 
mountain  ash,  various  oaks,  cottonwood,  willow,  pine,  and  wild 
cherry  trees;  also  blackberry,  raspberry,  rose.,  currant,  and  barberry 
bushes,  as  well  as  grape  vines.  In  the  Arnold  Arlwretuni,  Jamaica 
Plain,  Mass.,  during  the  winter  of  1003-4,  meadow  mice  destroyed 
thousands  of  tree.s  and  shrubs,  including  apple,  maple,  sumac,  bar- 
berry, buckthorn,  dwarf  cherry,  snowball,  bush  honeysuckle,  juniper, 
blueberry,  dogwood,  beech,  t-nd  larch.  Plants  in  nursery  beds  and 
acorns  and  cuttings  in  boxes  especially  were  harmed," 

INJURY  TO  ORCHARDS. 

Trees  transplanted  from  the  nursery  into  the  orchard  are  in  more 
danger  from  field  mice  while  the  outer  bark  is  green  and  tender,  but 
there  are  instances  in  which  trees  5  and  6  inches  in  diameter  have  l)eeu 
attacked  and  killed  by  them.  Most  farmers  are  inexperienced  as 
orchardists,  and  plant  fruit  trees  only  for  family  use.  Engrossed  in 
the  production  of  other  crops,  they  often  neglect  the  orchard  and  per- 
mit annual  grasses  or  weeds  to  grow  up,  which  afford  wver  for  mice. 
Often,  too,  clover  or  orchard  grass  is  sown  in  the  orchard  as  a  cover- 
ing for  the  ground,  and  the  heavy  growth  left  for  winter  mulch  is 
augmented  by  fallen  leaves.  Utader  such  conditions  it  is  not  strange 
that  mice  injure  the  trees.  It  is  remarkable,  indeed,  that  so  many 
orchards  escape  injury.  That  they  do  so  may  in  part  be  attributed  to 
the  fact  that  they  are  often  near  dwellings,  where  hens  scratch  and 
cats  prowl. 

Attacks  upon  orchards  by  mice  are  not  always  accomplished  under 
cover  of  snow,  nor  are  they  confined  to  winter.  They  frequently 
occur  in  summer,  often  in  Septemlwr.     During  ihe  winter  of  l!)0.>-(i 


"  RoHtoii  Trnuwriirt,  April  IH,  1904. 
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a  small  orchard  of  apple  and  jwur  trees  near  Washington,  D.  C,  was 
under  otiservation  from  October  to  April.  Attacks  by  meadow  mice 
began  in  the  early  fall,  possibly  in  August.  They  were  continued 
during  every  succeeding  month,  being  greatest  during  two  short 
periods  of  snow.  Independent  of  snowfall,  they  were  greatest  in  mild 
and  least  in  cold  weather.  A  few  trees  had  no  weeds  or  grass  near 
the  trunks,  and  the.se  escaped  injury.  The  neglected  condition  of 
this  orchard  appears  from  a  photograph  (Pl.IV)  taken  January  2i, 
1906,  Adjoining  the  orchard  was  a  tangled  thicket  on  low,  moist 
ground,  in  which  meadow  mice  were  abundant. 

.  On  March  16, 1906,  I  found  that  of  380  apple  trees,  1(H.  or  over  43 
percent,  were  ruined,  being  completely  girdled,  some  to  a  height  of 
8  to  10  inches  above  the  ground.  Thirty-six  others,  nearly  10  per- 
cent, were  less  badly  injured,  while  180,  or  47  percent,  sipparently, 
were  iminjured." 

Of  200  pear  trees  in  thti  orchard  50  were  more  or  less  seriously 
damaged.     The  injury  to  these  was  inflicted  early  in  the  fall- 

The  nature  of  the  damage  to  individual  trees  in  the  orchard  is 
well  shown  in  Plate  V. 

INJURY   TO   KORE8T  TFKKK. 

As  an  example  of  the  danger  from  field  mice  to  which  planta- 
tions of  foi-est  trees  are  exposed,  the  following  la  cited:  In  1813 
and  1814  young  plantations  of  trees  in  Dean  and  New  forests,  Eng- 
land, were  greatly  damaged  by  mice,  probably  .1/.  agresth.  The 
damage  was  to  planted  acorns,  two-thirds  of  which  were  destroyed, 
and  to  holly,  oak,  and  chestnut  trees,  some  of  which  were  5  years 
old.  Not  only  were  the  trees  girdled  above  the  surface  of  the 
ground,  but  often  the  roots  also  were  gnawed  through.  The  land 
was  covered  with  long  grass,  ferns,  etc.,  which  furnished  abundant 
shelter  for  voles."  During  the  winter  of  1813-14  more  than  30,000 
mice  by  actual  count  were  destroyed  in  Dean  Forest  and  11,500  in 
New  Forest.  It  was  calculated  that  the  total  killed  by  all  the 
agencies  employed  was  pi'oliably  double  these  numbei-s.  The  total 
number  of  voles  killed  in  both  forests  during  the  outbreak  was  esti- 
mated at  200,000.'- 

In  the  past,  American  forestry  has  concerned  itself  chiefly  with 
efforts   at   conservation,    bnt    forest    extension    has    progressed    far 

•  On  JBne  22.  1907,  tbe  number  of  apple  ti-ees  nfive  In  tills  orcliflr<l  was  22tl. 
Tlie  (lend  trees  numbered  ir>4,  niiiiiy  tit  n'hicli  liad  suci 'unities  to  their  Injuries 
during  the  spring  of  1907.  The  tre«<  were  thoroughly  spriiyed  with  llme-and- 
Hulphur  wash  lu  Xuveniber.  1906.  tuid  although  many  meadow  ink-e  and  souk- 
rabhits  were  jiresetit.  none  of  tlie  treoB  wire  iittackpil  during  the  siu-oeedlnK 
winter. 

>  Lord  Ulenbervle'B  Account,  Zool.  Journ.,  vol.  I.  pp.  4:W  j'll.  Jimunry,  I82r>. 

c  Bell'B  History  of  Brltlsli  QuBdrupeda.  p.  325,  1874, 
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enough  to  enable  us  to  Judge  of  the  extent  of  injmy  that  field  mice 
are  likely  to  inflict  upon  new  plantations.  The  experience  in  the 
Arnold  Arboretum,  already  referred  to,  is  probably  an  example  of 
what  may  be  expected. 

Dr.  C.  A,  Schenck,  forester  of  the  Vanderbilt  estate,  Biltmore, 
N.  C,  in  a  recent  communication  to  the  Biological  Survey,  states 
that  plantations  of  locust  and  black  cherry  suffer  badly  'from  the 
girdling  of  mice,  "  especially  the  locust,  which  are  killed  outright, 
usually  the  best  specimens."  And  he  adds,  "  Plantations  of  acorns, 
chestnuts,  and  hickory  nuts  are  rendered  impossible  because  of 
rarages  of  mice." 

In  our  native  forests  the  injury  to  young  trees ,by  mice  has  usually 
been  unnoticed  or  disregarded;  but  hereafter,  as  more  attention  is 
given  to  forest  extension,  a  corresponding  increase  in  interest  in  mice 
as  enemies  of  forest  trees  may  be  expected. 

DAMAGE  TO   PARKS   AND   Ii.VWNH. 

Field  mice  destroy  bulbs,  perennial  herbaceous  plants,  woody 
shrubs,  and  ornamental  vines.  To  name  all  the  kinds  subject  to 
attack  is  unnecessary,  as  but  few  are  immune.  The  animals  invade 
botanic  gardens  and  public  parks  as  well  as  private  grounds.  In 
the  public  parks  of  Hartford,  Conn.,  during  the  winters  of  1904  and 
1905  much  damage  was  done,  especially  to  common  laurel  [Kalmia 
latifolid)  and  various  thorns  {Cratagua).  Rosebushes  and  the 
crowns  of  hollyhocks  are  often  attacked.  Pine  mice  usually  are 
responsible  for  the  injury  to  bulbs — tulips,  hyacinths,  crocuses,  etc. 
Often  the  straw  or  other  litter  used  to  protect  tender  plants  furnishes 
shelter  for  the  animals.  Hedges,  while  often  subject  to  injury  from 
voles,  also  afford  protection  under  which  the  animals  gain  access  to 
ornamental  plantations. 

During  the  winter  of  1904—5  pine  mice  invaded  dooryards  near 
Lanham,  Md.,  and  destroyed  many  plants.  In  one  case  50  choice 
hyacinths  and  tulip  bulbs  in  a  bed  were  badly  eaten,  so  that  only 
4  or  6  sickly  plants  came  up  in  spring.  In  an  adjoining  doori'ard, 
in  the  spring  of  1907,  the  animals  girdled  a  amsiderable  number  of 
young  white  pines  {Ptntm  atrohus)  and  ate  the  roots. 

STUDIES  IN  AN   OBCHABD. 

In  December,  1903,  I  examined  a  large  orchard  in  Marion  County, 
Kans.,  where  field  mice  were  causing  much  damage.  As  the  case  of 
this  orchard  is  in  many  res[>ects  typical,  details  of  its  treatment  will 
be  given.  The  orchard  comprised  480  acres  and  contained  about 
26,000  trees,  mostly  apple,  eight  to  ten  years  transplanted.  The  trees 
averaged  about  4  inches  in  diameter,  but  many  measured  5  or  6 
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iiifrlips.  The  majority  were  headed  low.  their  outer  drooping  branche»> 
touching  the  ground  (PI.  VI.  fig.  1  >.  In  the  spring  of  1!H>3  com  had 
been  planter]  by  listing- it  in  the  open  spa»vs  l)etween  the  rows  of 
trees;  but  owing  to  an  unusually  wet  summer,  the  crop  had  been 
abandonet],  and  sunflowers  and  other  weeds  and  grasses  had  made  a 
luxuriant  growth  throughout  the  orchard.  Over  much  of  the  area, 
apparently,  no  attempt  had  lieen  made  to  cut  down  the  weeds:  and 
where  they  had  l)eeti  mowed  they  had  t>een  raked  into  piles  and  not 
burned  or  removed. 

Tn  this  iiejriccted  orchard  field  mice — the  prairie  vole — had  found 
a  congenial  home.  Already  abundant  in  1002,  they  bred  plentifully 
in  the  open  fall  of  that  year  and  in  the  early  warm  spring  of  1903. 
The  ensuing  moist  summer  also  was  favorable  for  continued  repro- 
duction, and  by  the  fall  of  1!I03  they  were  present  in  hordes.  All  the 
orchards  of  the  neighlKirhood — a  comparatively  level  upland  prai- 
rie— had  Ijeen  neglected  and  all  were  invaded  by  mice;  but  the  one 
aliove  mentioned  was  the  largest  and  most  neglected,  and  therefore  it 
suffered  most  severely.  By  December  18.  the  date  of  my  first  visit, 
mice  had  wholly  or  partially  girdled  at  the  surface  of  the  ground 
fully  5.000  apple  trees  and  had  denuded  of  bark  many  of  the  low 
branches.  Tlie  owners  of  the  orchard,  thinking  that  none  of  the  trees 
could  survive  the  injuries,  then  estimated  (heir  loss  at  from  $2.5.000 
lo  $:J0,000. 

Kxamination  sliowed  that  the  ground  everywhere  was  honeycombed 
by  mouse  burrows  and  tunnels  to  a  depth  of  /t  or  4  inches,  and  that  the 
surface  was  almost  covered  by  a  network  of  runways  of  the  prairie 
voh-;  I'ptm  digging  into  the  burrows  at  the  base  of  apple  trees  I 
found  many  twigs,  i  to  (>  inches  long,  that  had  been  entirely  stripped 
of  bark  and  left  lying  in  little  piles.  I  had  no  difficulty  in  finding 
where  the  twigs  had  iK^en  severed  from  low-growing  branches  and  the 
ti|)s  of  sprouts,  and  in  distinguishing,  by  the  smaller  tooth  marks,  the 
cutting  done  by  nii«'  fix)ni  that  done  by  rabbits.  WHiether  the  twigs 
had  l)eeii  first  stored  and  afterwards  fed  upon  in  cold  weather  I  was 
unable  to  determine,  for  I  found  none  with  bark  remaining  u|K)n 
them.  Probably  they  were  carried  to  the  burrows  merely  for  leisurely 
but  ininiedi»te  consumption. 

Contrary  to  the  usual  habits  of  voles  in  our  Northern  States,  this 
injury  had  lieen  done  during  mild  weather.  Up  to  December  18  the 
si'asoii  had  Im-cu  warm  and  oi>en.  Xo  snow  lay  on  the  ground  for 
nioir  thini  twenty-four  honi-s.  Ordinary  food,  such  as  grass,  seeds, 
mil]  gi-ain,  was  abunduul,  so  that  the  only  explanation  for  the  injury 
lo  trees  seems  to  l>e  the  vast  nimibers  of  voles  present  and  their  pref- 
erence for  a  pailial  diet  of  bark. 

Voles,  however,  were  not  the  only  animals  abundant  in  the  orchanl, 
Hal)bits,  Iwth  cotlontails  and  jacks,  were  there  in  great  numbers,  and 
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Fro.  1 .— Low-HEAOEO  Apple  Tree  in  a  Kansas  Orcharo. 


Fto.  2.— Apple  Tree  Recovered  After  Injury  bv  Mice. 
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already  had  begun  to  eat  the  bark  on  the  trunks  of  some  of  the  trees 
and  on  the  low  limbs,  and  to  cut  the  tips  of  branches  and  sprouts 
within  tlieir  i-each.  I*ater,  when  cold  weather  set  in  and  snow  cov- 
ered the  ground,  they  also  seriously  damaged  the  trees. 

White-footed  mice  {Peromyscitit  mirhigam'nni«)  were  esjiecially 
numerous,  but  stomach  examinations  of  individuals  captured  i^evealed 
no  evidence  that  they  had  eaten. bark  of  trees.  Skunks,  short-eared 
owls,  and  marsh  hawks  were  common,  no  doubt  attracted  to  the 
vicinity  by  the  abundance  of  mice.  From  the  large  number  of  partly 
devoured  dead  mice  found  in  the  burrows  during  poisoning  opera- 
lions,  I  had  reason  to  think  that  shrews  {Blarina  hrerieauda)  also 
were  abundant.    Of  course  living  voles  helped  to  devour  the  dead. 

Previous  to  my  visit  a  force  of  men  and  boys  had  been  employed  in 
painting  the  trunks  of  the  trees  with  a  wash  composed  of  soap,  crude 
carbolic  acid,  and  water.  The  efficacy  of  this  wash  as  a  preventive 
of  attacks  of  mice  or  rabbits  did  not  extend  beyond  a  period  of 
forty-eight  hours. 

On  the  evening  of  my  arrival  I  placed  wheat  poisoned  with  strych- 
nine at  the  base  of  about  50  apple  trees.  On  the  next  morning  a 
large  number  of  dead  voles  and  white-footed  mice  were  found.  So 
favorably  were  the  owners  of  the  orchard  impressed  by  the  result 
that  a  force  of  men  was  employed  to  distribute  poisoned  grain 
throughout  the  orchard. 

The  poisoning  operations  in  this  orchard  occupied  several  weeks, 
and  by  January,  190i,  the  mice  apparently  had  been  exterminated. 
Rabbits,  however,  continued  to  give  trouble,  and  the  campaign 
against  them  was  continued  for  some  time  longer,  with  final  success. 

As  a  treatment  for  the  trees  injured  by  mice,  I  ivcommended  the 
immediate  covering  of  the  wounds  by  mounds  of  soil  heaped  up 
around  the  trunks.  The  plan  was  adopted  with  highly  satisfactory 
results.  New  bsrk  grew  wherever  the  cambium  layer  was  not  eaten 
completely  through,  and  a  great  majority  of  the  trees  i-ecovered. 
(PI,  VI,  fig,  2,)  Had  their  trunks  been  left  exposed  to  the  sun  and 
winds  of  spring  and  summer  most  of  them  would  have  dleil.  The 
number  of  trees  actually  killed  by  mice  was  not  very  great,  although 
the  growth  of  many  was  seriously  checked. 

Although  at  first  the  damages  from  mice  seemed  far  moi-e  exten- 
sive than  those  from  rabbits,  the  ultimate  losses  from  them  prol)- 
ably  were  less.  The  wounds  from  rabbits  were  too  high  up  to  bt> 
successfully  covered  with  soil,  and  no  n-medj-  other  than  wrapping 
with  paper  was  tried.  The  difference  in  the  character  of  the  injuries 
by  these  animals  is  well  illustrated  by  Plate  VII,  which  shows  two 
dead  trees — one  killed  by  mice  and  the  other  by  rabbits.  Plate  VIII 
and  Plate  VI,  figure  2,  illustrate  injured  trees  in  the  same  orchard 
which  have  fully  i-ecovered. 
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The  following  winter,  1904-5,  mice  and  rabbits  were  again  abun- 
dant in  the  orchard,  having  come  in  from  adjacent  territory.  The 
t^xpenent«H  of  the  preceding  winter  were  repeated,  except  that  cover 
for  mice  ivaH  less  dense  and  the  campaign  against  them  began  much 
earlier  in  the  season. 

During  the  two  winters  named,  many  other  orchards  throughout 
eastern  Kansas  were  seriously  injured  by  field  mice.  As  a  rule  no 
preventive  measures  were  use(l,  and  the  total  losses  were  enormous. 

THE   RELATION   OF   FIELD  MICE  TO   THE  PABKEB. 

In  1886  the  Biological  Survey  sent  out  a  circular  letter  of  inquiry 
about  damage.s  to  cropH  by  mammals."  A  great  many  replies  from 
widely  scattered  places  were  received.  The  replies  relating  to  field 
mice  show  that  these  animals  e\'erywhere  are  regarded  a^  a  pest. 

The  following  extracts  from  letters  on  file  in  the  office  of  the 
Bureau  of  Biological  Survey  are  here  presented  to  show  not  only 
how  great  is  the  amount  of  injury  from  field  mice  in  certain  localities, 
but  to  give  an  idea  of  the  wi<le  area  oier  which  losses  are  sustained. 

REPORT-I    FROM    I'ARMRRS    AND  OTIIERa. 

Field  mice  nre  very  liijurlowi  to  clorer  fields.  The  Injnrj-  Is  done  bf  eating 
the  roots  wbeo  tlie  ground  Is  covered  with  enow.  The  loss  Ik  serlouH.  They  nre 
Injurious  to  fruit  trees  nnd  yellow  locust  and  Osnge  orange.  They  girdle  them 
benenth  the  surface  of  the  ground  during  deep  snows.  They  destroy  apple  and 
pear  trees,  but  rarely  hurt  peach  and  cherry. 

— Gap,  Lancaster  County,  Pa-,  Nov.,  1886. 

Field  mice  Injure  pastures  and  meadows  by  burrowing  under  ktsss  roots  and 
destroying  them.  There  were  more  last  summer  than  for  years,  i  think,  owing 
to  the  deHtmetlon  of  their  natural  enemies. 

— Eastbrook.  Lawrence  County,  Pa.,  Feb.,  1887. 

Meadow  mice  are  very  destructive  to  grain,  grapes,  and  trees.  This  fall 
(November,  1880)  three  or  four  yenrs  iigo,  the  fields  were  swarming  with  them. 
I  went  out  with  my  little  l)oy  and  we  killed  5«  In  an  orchard  In  less  than  two 
hours.  In  going  halt  a  mile  from  the  wtntion  the  dog  picked  up  15.  They 
ruined  several  hundred  fine  apiile  trees  for  me,  some  of  them  weveral  IncbeH  In 
diameter.  Many  thousand  trees  were  rulneil  In  tills  ctiuntry.  They  prefer 
apple  to  phim  or  peach  bark.  —Huron,  Mich.,  Nov.,  188G. 

This  has  been  n  iterloilU'iil  year  for  their  Invasions  mid  the  damage  has  been 
great  In  many  fields  and  meadows,  particularly  potato  flelds,  which  have  been 
biully  damaged  wlii-re  the  surface  was  gnissy.  They  Injure  to  a  Blight  extent 
cabbage  burled  In  the  grimnd.  Clover  fields  and  wheat  have  also  lieeu  damaged. 
They  do  great  Injury  to  coruflelds,  eating  the  grain  niid  even  cliinhiug  up  the 
Btalk  to  the  ears.  AH  kinds  of  vegetables  are  eaten.  Pastures  are  devastatnl 
for  rods  where  the  grass  Is  high  enough  to  hide  the  mice.  Other  invasions 
(Miurred  in  188.1  and  IRSt  l-'nilt  trees  are  not  injured  except  in  eases  where 
there  is  straw  or  otiier  litter :  then  Hie  trees  are  glrille<l  by  gnawing. 

—("ami)  Point.  Adams  County,  III.,  Nov.,  1889. 

a  circular  .\o.  3,  Un  the  Economic  Relatlona  of  Mammals.  18SII. 
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Meadow  mice  attack  almost  every  tree  and  shrub.  They  girdle  about  every- 
tbtng.  «ven  roBebusbes.  blackberry,  and  raepberry  bushes.  I  sew  a  willow 
hedge  yesterday  (April  8,  1SS9),  2  years  old.  with  nearly  every  stalk  girdled  to 
0  or  8  Inches  abore  the  ground.  They  Injure  itiistures  and  meadows  and 
destroy  root  crops  placed  in  heaps.  — Rochester,  Mich.,  Apr.,  188fl. 

Meadow  mice  destroy  many  trees  and  vines.  The  niituriil  piieiules  nt  these 
mice  are  as  much  of  a  nuiannce  as  tlie  mice  themselTes. 

— Fraukrort.  Mich.,  188a 

Orchards  here  hare  suffered  this  winter  from  the  depredattona  of  the  meadow 
mouses  I  presume  thousands  of  trees  have  been  badly  inlawed  lu  thin  town 
alone.     Still  the  war  of  extennlnntloii  goes  on  Bgalnst  hawks  and  owls. 

— HanmoiidvlUe,  N.  Y.,  Apr.,  1887, 


Field  mice  destroy  wheat  by  cutting  off  the  stalks.  Somettmes  the  loss  Is 
serious.    They  are  also  injarioua  to  pastures  and  meadows. 

—French  Creek.  W.  Va.,  July.  1888. 

Meadow  mice  somettmea  Injure  meadowH.  They  often  do  serious  damage 
to  trees  and  shrubs.  Some  seasons  acres  of  young  forest  trees  are  barked. 
Maple  and  apple  suffer  the  ofteneat.  — TiS  Crescent,  Minn.,  Nov.,  1886. 

Meadow  moles  (voles)  are  present  In  greater  numbers  than  ever  observed 
before.  These  voles  have  totally  ruined  a  great  many  clover  meadows,  straw- 
berry patcbea,  and  )>astures  that  were  not  eaten  close.  They  have  girdled  hedges 
until  tlKy  can  not  live,  and  I  noticed  one  place  where  a  white  ash  tree.  4  Inches 
In  diameter,  was  stripped  of  bnrk  for  G  inches  above  the  ground.  They  have 
dog  Into  pits  containing  turnips  ond  beets  and  devoured  them  completely.  They 
promise  to  be  with  us  next  season  In  untold  millions.  Their  presence  Is  the 
more  noticeable  as  eighteen  months  ago  I  tried  to  get  a  single  specimen  to 
send  to  the  Department  of  Agriculture  for  Identification  and  could  not. 

— Cardlngton,  Ohio,  Feb..  1890. 

Field  mice  Injure  pastures  and  meadows  by  eating  off  the  roots  during  winter. 
We  are  now  sutTering.  iitid  have  lieen  for  two  years,  from  Invasions  of  Held  mice. 
We  Huffer  a  material  loss  by  having  the  hark  gnawed  from  most  kinds  of  fruit 
trees  by  them  during  the  winter.     -  — Oansevoort.  N.  Y.,  Feb.,  188K. 

Our  country  place  lu  Mulue  is  being  overrun  with  mice,  wiiich  neat  In  the 
ground  and  destroy  nil  the  plants  by  eating  the  roots  or  to|«  of  tlie  piauts  as 
soon  as  they  appear,  — Letter  from  Baltimore.  Md.,  May  16,  lfl04. 

The  summer  and  winter  of  188.3  this  county  was  overrun  with  meadow  mice. 
They  destroyed  thousands  of  aiiple  treex.  liesldea  lots  of  young  forest  trees. 
Besides  girdling  trees,  voles  do  meadow  lands  a  good  deal  of  injury  by  eating 
off  the  crowns  of  the  <-lover  ]>hints.  Three  hundred  dollars  would  not  reiNilr 
the  damage  dune  to  tin  orchard  near  the  station.  In  18ii3  trees  iS  Inches  In 
diameter  were  stripped  of  bark  clear  up  to  the  limbs  4  or  5  feet  from  the  roots. 
—Huron  County,  Mich.,  Oct..  1888. 

The  meadow  mouae  Is  very  prolific.  Its  presence  varies  at  [>eriodB  from  a 
few  to  countless  numbers.  Long  droughts  and  inclement  winters  as  well  aa 
natural  enemies  probably  affect  their  numbers. 

— Kansasvlile.  Wis.,  Sept.,  1888, 
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Mice  eat  celery  put  up  la  tbe  garden.  Tliey  also  eat  roote  of  graes  if  there 
Id  a  beavf  snow  on  tbe  ground  during  tbe  winter. 

— Lewlsburg,  Union  County,  Pa.,  Dec.,  1886. 

Mice  often  cause  serious  trouble  In  the  winter  season  by  glrdllnif  fruit  trees, 
especially  apple  and,  peach  trees.  They  commit  rtepredatloiis  on  liuckwheat 
fields.  —Milan,  Bradford  County,  Pa.,  1888. 

Our  fields  are  subject  to  Invasions  of  meadow  mice  during  the  tvlnter  when 
oiulcb  Is  on  tbem.  A  thousand  of  the  mice  wintered  1885-86  on  a  2-Bcre  straw- 
herry  patcb.  They  eat  tbe  bark  of  trees  when  straw  Is  i>laced  about  them 
or  snow  Is  on  the  ground  —Mexico,  N.  T..  1886. 

Meadow  mice  Injure  dams,  banks,  drains,  and  eml)ankraentK. 

— Gllbertvllle.  N.  Y.,  1887. 

Meadow  mice  Injure  vegetables;  they  are  especially  fond  of  heets.  Tbey 
Injure  meadows  quite  seriously  when  uumerous  by  feeding  on  grass  roots.  They 
were  extremely  numerous  lu  1885,  and  ate  potatoes  In  tbe  hills. 

—Little  Valley.  N.  V..  1887. 

lu  some  cases  I  have  found  a  shock  of  corn  with  half  the  com  consumed  by 
meadow  mice.  —Caldwell.  N.  J„  Nov.  1.  1886. 

The  fields  are  full  of  mice.    They  are  about  the  ears  of  standing  corn,  while 
thut  ou  tlip  ground  la  mostly  eaten.     Tbls  Is  surely  an  Invasion  of  lulce.     I  can 
account  for  it  only  l>eeause  last  winter  was  so  mild  that  nil  of  them  survived. 
—Fairfield,  Iowa,  Nov..  1889. 

Meadow  mice  are  very  deetmctlre  to  the  harvest  fields,  particularly  lu  the 
shocks.  They  bite  the  ears  of  wheat  and  cut  llie  twine  hands  oO;  the  sheares. 
They  gnaw  young  fruit  trees  In  winter,  if  manure  or  straw  is  left  clone  arouud 
the  stem,  and  they  kill  the  trees.  -Willows,  (iriggs  County.  Dak.,  Dec..  188C. 

Field  voles  eat  wheat,  rj'e,  and  other  cereals,  both  green  and  wheu  matured, 
and  carry  green  grain  as  well  as  matured  kernels  Into  their  burrows.  They 
sometimes  carry  a  half  bushel  of  grain  Into  a  single  hole.  Tbey  damage  fodder 
by  cutting  It,  —North  Topekn,  Kans.,  May.  1890. 

In  the  summer  of  1884  we  bad  an  invasion  of  meadow  mice  ^probably  M. 
tOKtmeiiili].  and  they  did  much  damage.  They  destroyed  seeds  In  tbe  garden 
and  ate  growing  wheat  and  oats  In  tbe  s|trlng,  sometimes  nearly  destroying 
entire  fields.  They  played  bavoc  with  the  early  fieas  and  destroyed  c^nrrots 
and  parsnips  lu  the  fall.  The  summer  was  unusually  wet.  The  next  suumier 
was  dry,  and  tbe  mice  disappeai-od.  This  Is  tbe  onlj-  mouse  year  we  have  ever 
had  here.  During  tbe  year  nearly  all  the  cats  died,  apjinrently  from  eating  the 
mice.  They  caught  and  ate  them  freelj'  and  were  all  affected  alike.  Ftome 
vomited  luore  freely  tluin  others ;  they  got  puny,  refused  to  eat,  and  died. 
Since  the  "  mouse  year  "  cats  are  themselves  again. 

— Aumsvllle.  Oreg.,  I>ec.,  1886. 

The  bob-tailed  mouse  ii 
potatoes,  etc. 


We  are  troubled  with  meadow  voles.  When  we  have  much  snow  In  winter 
tbey  are  very  plentiful  the  next  suiimier.  Winter  tiinws,  which  leave  the  fields 
bare  of  snow,  destroy   them.     They   destroy   fruit   trees  by  gnawing  the  bark 
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under  tbe  enow,     I  think  tbey  will  eat  tbe  bark  rroni  any  kind  of  yount;  trees. 
The  damage  Is  serloaa.  — Montpeller,  Yt.,  Nov.,  188fi. 

Voles  HoiuetiuicB  gnaw  yojing  apple  and  pear  trees,  mostly  In  winter ;  in  sum- 
nier  aliw  where  red  clover  grows  about  the  trees.    The  loss  In  serlouH. 

— Snleui.  Ohio.  18SH. 

Meadow  mice  are  injurious  to  meadows  and  pastures  by  cutting  the  sod  In 
winter.  We  had  an  invasion  of  them  In  the  winter  of  1SG4,  when  they  klll^ 
grape  vines,  raspberries,  and  crab-apple  trees  5  Inches  In  diameter. 

— Stougbton,  Wis.,  1887. 

Field  miee  are  destructive  to  grain  crops.  Their  depredations  are  mostly 
confined  to  the  consumption  of  grain,  but  the  lujurj-  by  theiu  de]>ends  upon  the 
nut  crop;  If  this  is  plentiful  they  do  not  disturb  grain,  t>r  corn  cliieftj-,  but  If 
there  Is  a  scarcity  of  nuts,  they  make  Incnreions  on  the  fields  of  corn,  doing 
considerable  damage.  — Columbia,  Conn.,  Sept.,  188T. 

The  majority  of  the  preceding  reports  refer  to  the  common  meadow 
mouse  (M.  pennsyleanicun)  and  its  subspecies,  but  some  of  them  from 
the  Middle  West  undoubtedly  include  references  to  the  prairie  vole 
{M .  ochrogaster)  ,-<fi'hK\i  is  more  numerous  there.  Most  of  the  destruc- 
tion to  potatoes  nnd  stored  vegetables  may  be  attributed  to  pine  mice. 

REPORTS    FBOM    NURSERYMEN   AND  ORCHARDiSTS, 

Early  in  March,  1906,  a  circular  letter  of  inquiry  asking  for  infor- 
mation in  regard  to  damageiH  by  field  mice  was  sent  to  more  than  a 
thousand  representative  nurserymen  and  fruit  growers  in  the  United 
States  and  southern  Canada.  Up  to  April  10.  1006,  replies  returned 
number  iV20.  of  which  .a  summary  is  presented  in  tabular  form. 
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Some  comments  on  the  above  table  are  uecefisarj'.  In  reporting 
the  abundance  of  mice  nearly  ail  the  replies  refer  to  present  condi- 
tions. In  many  places  where  the  animals  are  not  now  common  they 
have  been  numerous  in  past  years.  In  reporting  damages  many  corre- 
spondents gave  only  personal  experience,  but  did  not  answer  the 
(jnestion  as  to  daniagew  in  the  neighborhood.  Few  of  the  i>ersons  who 
had  sustained  serious  damages  were  able  to  estimate  the  amount  of 
the  los.ses,  while  many  whose  losses  wei-e  slight  made  such  estimates. 

If  will  l>e  noticed  that  in  the  South  the  injury  from  field  mice  is 
not  serious,  and  that  in  the  far  West  mice  are  troublesome  in  fewer 
localities  than  in  the  northern  part  of  the  country  enst  of  the  Missis- 
sippi River. 

Extracts  from  replies  to  the  circular  are  here  presented: 

Field  mice  are  nliundniit  lii>re.  Ttiey  hnve  done  me  n  fsrent  deal  of  datnnge 
duriii);  the  imst  yenr,  iirluclimllj-  od  overKrown  Htock  (hut  I  luive  not  cultlvnted. 
iillowliit!  KriisH  to  grow  iirotind  llie  treec.  Tbe.v  were  iiKi  very  destructive  to  ii 
lot  of  young  dote  pnlnis  IPhtmix  ennarietmiii)  grown  <1oHe  toc*>tlier  In  n  l)ed. 

—West  Berkeley.  Cnl. 

Field  mloe  are  abundant  bere.  We  lost  nlwut  200  fruit  trees  from  tbeir 
attuckH  In  1003.  Otber  orcbardH  and  nurseries  In  this  section  have  been  badly 
Injured.  —Carlton,  Mont 
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Field  mice  are  abnndunt  iu  tbln  vicinltj-.  aud  In  tbt-  winter  nt  ld(kt-{i  did  oiucb 
damage  tu  orcbards.  In  nelgbborliig  orcbards,  nbere  Kirdllnfc  Ih  chiiRied  t<>  be 
done  li.v  rabbitit.  1  ttnd  that  in  flve-Hlstha  of  tbe  rti«es  Uie  hijiirj'  I"  done  li.v  luiiv. 

-('nkato.  Minn. 
We  loHt  'J.iJOrt  tn>eM  hi  mir  ortlianls.  iint  mII  killed — ii<tual  low.  iiiioul  «4.iNi<). 

— To|iei!n,  KiiM«. 
Mice  are  abnnilaut  bere  thlx  winter,  iind  have 

Field  mire  are  abundant  in  North  Caroiina.  On  account  of  tbe  Keiieral  bu* 
<ir  snow  in  tiie  viclntt}'  of  Riilelgb  tbey  have  not  done  Herloun  damage  1i>  treeit, 
Uot  are  very  troublesome  In  giirdenx.  Tbe  general  obnerver  cliarReH  niuleH  uilb 
ull  tbe  doinage.  bnt  1  bare  found  th«t  the  mice,  following  In  tbe  mole  rnnfi,  are 
(he  most  Berloun  enemies.  Following  under  tbe  aweet-intnto  rldgeK  they  Know 
tbe  potatoes  and  do  n  great  deal  of  damage.  By  naing  cariMn  iilHuljibid  iu  thi- 
mole  runs  1  de»troyed  more  mice  tban  molee,  and  beeame  natuned  tbat  tbe  veice- 
table  eaCliw  wan  mainly.  If  not  entirely,  done  by  tbe  mice  [pine  mice], 

—Raleigh.  N.  V. 

Iti  tbe  winter  of  19i>4-5  my  low  in  the  i>eflcta  orchard  from  mice  was  fully  10 
per  cent  of  the  )-year-old  trees  and  ,1  jier  cent  of  the  2-yenr-oId.  One  2- 
year-old  peach  orchard  having  turniiMt  only  un  the  Kt^uiid  waa  badly  Injured 
where  snow. was  drifte*].  Anotiier  orchard  In  ratber  grasity  com  atubble  whh 
injured  in  tbe  came  way.  Peach  Hcedlings  In  the  nuntcry  were  aim  badly 
Injureil.  — .V»|)ers.  Adains  County,  Pa. 

Tonug  treen  and  nunery  Htocb  were  damaged  hy  mice  tn  1004-Ti  when  the 
enow  was  deep.  It  la  difBeuIt  to  protect  nursery  st'K-k.  Tbe  common  Hkunk 
ilcstraytt  field  mice,  and  protecting  tbe  Bhunk  Is  the  bent  [ireventlve  of  Injury 
of  which  I  know.  — ('olllnHville.  Iliirtfonl  County,  Cnmi. 

Mice  become  worse  every  year,  and  Itn  seems  ImpoRslble  to  prevent  damage 
now.  This  year,  wbllc  there  has  been  but  little  huow.  Iliey  have  damaged  many 
treei%  I  bare  had  ISO  trees  killed  by  mice  in  my  orchard  of  120  acren.  Tiiey 
eat  tbe  bark  from  H  Inches  below  tbe  surface  of  tbe  ground  to  12  or  ITi  Inches 
Hlmve  the  gronnd.  —Council  (Jrovc.  M<)rriM  County,  Kans. 

A  li 

During  the  winter  of  190;t-4  we  bad  aliout  -10  trees  girdled  In  tbe  orchard. 
Field  mice  seem  to  come  as  a  scourge  lierlodlciilly.  I  <-iin  remember  of  friini 
four  to  five  xeaHona  out  of  tbe  past  twenty-five  when  tbe  i>e>!t  was  very,  very 
nmuerouH  here.  It  seemti  almost  Incredible  how  at!  of  a  sudden  tbey  <-on)e  and 
then  aeemingly  mysteriously  disappear,  Tbe  country  seems  now  to  !«■  ainiost 
free  of  tbem.  — Center  Point,  lowii. 

(^'onslderable  damage  has  been  done  In  the  nursery,  imrtlcularly  to  seeds  of 
trees  and  shrulis.  and  also  in  girdllnR  young  trees  under  heavj-  snow.  'I'lie  iidce 
[pine  mice]  work  under  mulching  on  trees  and.  In  mole  ruuH,  on  ru>e<ls  and  roots 
of  some  plants.  —Saginaw.  N.  C 

No  Injury  was  noticed  this  open  winter,  bnt  last  year  tbey  girdled  many 
yonng  apple  trees,  both  In  the  nursery  rows  and  when  heeled  I". 

Some  few  years  ago  this  whole  section  suffered  untold  iniscbief  by  an  unusiiid 
Incursion  of  ahoil-talled  field  mice.  Tbey  seemed  to  lie  everywhere,  especially 
on  roadsides  and  under  hedges.  While  tbe  ^now  lay  deep  tbey  ale  the  Imrk  from 
tbe  roots  ot  apple,  locust,  and  some  other  trees,  Inclndlng  the  Osage  orange. 
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ThiB  eating  was  alwaytt  below  the  auow  line  or 
Wirt  tliat  liid  the  aalmalR  from  the  e)-es  of  hnwk^ 
are  their  oatural  enemies. 

The  greatest  absolute  loss  tbat  Heason  was  Id  the  destruction  of  red  clover 
{Tril'iUuiii  prateiife).  Waoy  fields  that  went  Into  winter  with  a  beautiful 
iifteruiatli  of  clover  and  other  grasses  came  out  In  the  Kprliig  Imre  of  any 
]>rofltHhle  cover  and  had  to  be  replowed,  the  clover  roots  having  all  been  eaten 

The  favorite  dainty  with  the  mice  Ib  celery,  when  It  is  trenched  In  and  eov- 
pred  with  fodder.  — Colora,  Cecil  County,  Md, 

Field  mice  are  abundant  here.  While  I  have  personally  had  uo  losses  of  trees 
from  tliem,  verj-  many  orchards  and  nurseries  in  this  lielnity  have  been  nearly 
niliied,  esi)e<-ially  where  tliey  were  tieclectnl  and  grass  and  "'eedM  were  per- 
mitte<l  to  grow.  I  prevent  loss  by  thorough  cultivation  and  by  mounding  op  soil 
at  the  liane  of  the  trees  late  in  the  fall.  — Boone.  Boone  County,  Iowa. 

I  had  perhaps  10,000  trees  destroyed  by  mice  and  rabbits  during  the  past  five 
years,  mostly  by  mice.  In  liKW  and  liKl.').     Ixws.  $2,000.        —Twin  Bluffs,  Wis. 

Mice  are  abundant  here.  We  have  suffered  no  damage,  but  some  young  or- 
chards have  been  coniiiletely  ruined.  They  were  left  with  quite  a  mulching  of 
grass  and  cover.  This  made  a  harbor  for  the  mice,  and  they  girdled  uenrly  all 
iif  the  trees.  —Oakland,  Kans. 

We  lost  $2,000  worth  of  nursery  stock  In  1904  and  1005. 

— Rochester,  N.  T. 

We  liavp  a  few  thnustind  nursery  trees  destroyed  by  theui  each  Heaaon. 

—Charles  City,  Iowa. 

Flekl  mice  abundant.  My  nurseries  have  lieen  damat.'ed  to  u  Rreat  extent, 
especially  last  .veiir  during  heavy  snow.  — Elllsvllle,  Mo. 

During  the  winter  uf  liKW— 1  mice  were  very  abundant  throughout  the  valley 
and,  indeed,  in  most  of  the  State.  The  damage  to  uurserles  and  orchards 
was  aliout  2.1  i)er  i-ent.  Shaile  trees,  as  well  as  apple,  were  Injured.  The 
following  Huumier  the  ndce  were  exceedingly  abundant  in  clover  fields.  Early 
m  the  spring  they  greatly  dlsllgured  lawns  in  the  city  and  In  the  cemetery 
iiy  Imri'owing  on  the  surfaiH*  of  tlie  ground  under  the  snow.  [The  species  in  the 
vallej'  is  ,1/.  iiemi'iilraiiifiin  iaiiilpKliix,\  — RoM'tnan,  Mont. 

Ten  years  ago  we  scarcely  noticed  any  damage  from  mice.  Some  six  years 
ago  they  b^an  doiiiK  nioiv  or  less  daniiige  anil  liecanie  very  troublesome  In  the 
wlutci'  of  100:1-4.  They  mowed  olT  our  two  and  three  year  old  evergreens  by 
the  thousands,  so  that  we  had  to  rake  over  the  l)eds  before  counting  out  trees 
to  ship.  We  bad  piles  of  small  tni-s  the  wixe  of  haycocks.  I  can  not  fell  the 
money  value,  hut  think  it  much  liigher  than  I  put  It  ($2,000). 

I  laid  the  trouble  In  this  section  to  hunters.  Ilnwks,  owls,  mInitB,  skunks, 
etc..  iiseil  lo  lie  very  plenty,  hut  they  have  nearly  all  lieen  killed.  Tlielr  jirln- 
cipal  fooil  is  nili-e.  A  short-eared  owl  wintered  near  our  sheds  In  an  evei^reen, 
and  y<m  could  hartlly  ttelleve  the  piles  of  mice  skins  under  that  tree  In  spring. 

Two  .vears  ago  a  jjair  of  weasels  took  up  their  nlMidc  iu  our  tree  cellar. 
breeding  there  last  year.  They  kept  moat  of  the  mice  killed  off.  In  the  summer 
we  saw  Ihe  old  one  ijulte  often  carrying  mice  to  Its  young  from  outside  the 
shed.  •  •  *  This  winter  has  lieen  very  mild,  with  no  snow.  Mli-e  have 
l)een  plenty  In  meadows,  but  grass  kept  green  and  tender,  and  they  did  our 
uurserleH  tittle  damage.  — Wankegan.  III. 
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ECONOMIC   STATUS  OF   FIELD    MICE. 


The  foregoing  testimony  as  to  the  ravages  of  field  mice  Hufficiently 
attests  their  noxious  character.  The  extent  to  which  they  are  bene- 
ficial to  the  farmer  may  be  stated  in  few  words.  The  upturning  of 
the  soil  by  gophers,  ground  squirrels,  moles,  earthworms,  and  various 
insects  is  an  important  part  of  its  preparation  for  man's  use,  and 
field  mice  contribute  to  the  work.  In  addition,  mice  diminish  the 
number  of  weeds  by  eating  the  seeds  and,  possibly,  occasionally 
devouring  the  roots. 

The  character  of  the  vegetable  matter  eaten  by  field  mice  depends 
entirely  upon  the  environment.  If. the  animals  live  in  swamps  where 
rushes,  sedges,  and  grasses  useless  to  agriculture  abound,  their  diet 
is  confined  to  these,  and  the  naturalist  who  inves-tigates  their  food 
only  in  such  surroundings  may  fall  into  the  error  of  conchiding  that 
they  are  not  injurious.  But  field  mice  at  all  times  show  a  decided 
preference  for  cultivated  plants  and  grains,  if  accessible,  mid  in 
winter  seek  diligently  for  succulent  roots  and  the  green  bark  of  trees. 

BEFBESSION   OF  FXKLD   ICtCE— NATUBAL  AGENCIES. 

In  view  of  their  wide  distribution  and  the  nature  of  their  habitats, 
the  complete  e-ttemiination  of  field  mice  is  impossilole.  It  is,  how- 
ever, entirely  practicable  to  so  reduce  their  mimlx^rs  that  crops  shall 
be  safe  from  serious  attack.  Before  descriljing  the  methods  which 
the  farmer  may  use  to  destroy  the  animals,  it  is  important  to  con- 
aider  the  natural  agencies  which  aid  in  their  repression. 

CLIMATIC    INFLUENt'F,8. 

Climatic  conditions  so  strongly  influence  the  natural  increase  of 
field  mice  that  an  understanding  of  their  relation  to  such  increase  is 
important.  It  has  been  often  noticed  that  the  periods  of  greatest 
abundance  of  voles  follow  one  or  more  open,  warm  winters  succeeded 
by  wet  summers.  If  at  the  same  time  food — particularly  grain — is 
abundant,  the  most  favorable  conditions  for  the  increase  of  the  ani- 
mals are  present,  and  the  maximum  number  of  young  at  a  birth,  as 
well  as  the  maximum  number  of  litters,  are  brought  forth.  AVhen 
grain  is  abundant  the  young  of  some  species  are  said  to  begin  to 
reproduce  when  only  2  months  old. 

The  continuance  of  favorable  conditions  for  two  or  more  years  is 
sure  to  be  followed  by  an  enormous  increase  of  field  mice,  with  seri- 
ous injury  to  crops. 

Very  cold  winters  without  snow  and  summers  of  long  droughts  are 
unfavorable  to  the  increase  of  field  mice.  Occasionallj'  a  severe 
frost  following  a  heavy  downpour  of  rain  destroys  nearly  all  field 
mice  over  large  areas. 
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EPIDE^fI<'    DISEASES. 

Excessive  multiplication  of  any  nmnimal  to  the  point  of  over- 
crowding is  sure  to  be  followed  sooner  or  later  by  a  fatal  epidemic 
Numerous  instances  of  the  prevalence  of  such  diseases  among  rodents 
are  known,  and  several  of  the  historic  mouse  plagues  were  terminated 
bv  them.  So  complete  was  the  destruction  that  several  years  of 
almost  total  absence  of  mice  followed. 

NATUBAL   ENEMIES -OF   MELD   MICE, 

Prominent  among  the  recognized  causes  for  the  great  increase  of 
rodent  pests  in  recent  years  is  the  persistent  destruction  of  the  birds, 
mammals,  and  snakes  that  habitually  prey  upon  them.  Warfare 
(tgainst  the  natural  enemies  of  noxious  rodents  is  not  confined  to 
America.  In  the  British  Islands  and  on  the  Continent  gamekeepers 
have  systematica lly  killed  foxes,  weasels,  stoats,  hawks,  and  owls, 
on  the  plea  that  they  destroy  game,  and  even  farmers  have  joined  in 
the  warfare  against  the  so-called  "  vermin,"  In  America  the  same 
mistaken  sentiment  exists,  and  too  often  has  led  to  ill-advised  legis- 
lation against  mammals  and  birds  that  are  beneficial  to  the  fanner. 
Wise  measures  for  game  protection  can  not  be  too  highly  commende<i, 
but  ignorance  of  the  true  relations  of  animals  and  birds  of  prey  to 
game  is  widespread  even  among  lawmakers  and  sportsmen's  clubs. 

One  of  the  most  common  mistakes  made  by  sjrortsmen  in  the  sup- 
posed interests  of  game  protection  is  the  offer  of  prizes  for  the  de- 
fc-truction  of  alleged  "  game-destroying  "  mammals  and  birds.  In  one 
instance  nine  competitors  for  a  club's  prizes  destroyed  during  twehe 
months  184  weasels,  48  foxes,  54  minks.  343  skunks,  15  great  horned 
owls,  6  "common  owls,"  and  148  hawks.  The  fact  that  only  21 
owls  were  killed  in  an  entire  year  by  nine  men  trying  for  a  record 
reveals  a  scarcity  of  these  useful  birds  that  is  not  complimentary  to 
the  intelligence  of  the  community.  The  large  number  of  skunks 
killed  indicates  ignorance  or  disregard  of  the  usefulness  of  that  ani- 
mal in  destroying  insects  and  mice,  .Vpparently,  too,  there  was  no 
discrimination  as  to  the  species  of  hawks  destroyed,  and  it  is  prob- 
ably safe  to  say  that  field  mice  in  a  single  year  have  damaged  the 
farmers  of  the  region  concerned  a  hundredfold  more  than  the  value 
of  all  the  game  and  poultry  saved  through  the  offer  of  prizes. 

The  eviden(v  presented  to  a  ecmiinitteo  of  the  British  Board  of 
Agriculture,  who  were  investigating  the  Scottish  vole  plague  of  1892, 
showed  conclusively  that  in  the  affected  district  before  the  outbreak 
carnivorous  animals' and  birds  had  been  very  scarce.  The  committee 
in  their  rejwrt  emphasize<l  the  importance  of  protecting  the  birds, 
whose  absence  in  the  dislrict  in  question  was  regarded  as  an  impor- 
tant cause  of  the  enormous  multiplication  of  voles. 
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The  chief  natural  enemies  of  field  mi(.-e  are  (1)   mammals,  wild 
and  domestic,  (2)  birds,  and  (3)  snakes. 

Mauualh  That  Destroy  Fiiclu  Mice. 


Among  the  wild  mammals  of  the  United  States  known  to  feed  .  , ,  . 
upon  field  mice  are  wolves,  lynxes,  foxes,  badgers,  raccoons,  opos-Q,     /-. 
sums,  skunks,  weasels,  and  shrews,     A  few  of  these  feed  upon  mice   f—  . 
habitiially.  and  this  habit,  combined  with  their  well-known  service  '  "- 
in  destroying  insects,  compensates  in  great  measure  for  the  injuries 
they  inflict  in  other  ways. 

Skunks  are  efficient  in  the  destruction  of  mice  and  rats.  The 
larger  skunks  (Mepkitu),  with  about  17  species  and  subspecies,  are 
distributed  over  most  of  the  territory  occupied,  by  field  mice.  Their 
chief  food  is  in.'sects,  but  mice  are  second  in  importance  on  the  bill  of 
fare.  Skunks  not  only  search  woods  and  meadows  for  mice  but 
often  come  about  bams  and  outbuildings  in  quest  of  the  common 
mouse  {Mus  rmturuluti)  and  brown  rat  {Miis  norvegicua).  AVhilo 
it  is  true  that  skunks  sometimes  destroy  poultry,  they  do  so  much 
less  frequently  than  is  generally  supposed.  Comparatively  few 
skunks  learn  to  kill  chickens,  the  habit  being  characteristic  of  the 
individual  rather  than  of  the  species. 

Of  36  skunks  of  the  genus  Mephitin  whose  stomachs  were  e-vamineil 
by  the  Biological  Survey,  two  only,  both  captured  in  poidtry  iiouses, 
bad  eaten  domestic  fowls.  There  was  no  evidence  that  any  of  the 
36  had  destroyed  game  or  small  birds.  The  food  consisted  princi- 
pally of  beetles,  grasshoppers,  cicadas,  crickets,  rats,  mice,  and  liz- 
ards. On  account  of  their  usefulness  in  destroying  noxious  insects 
and  rodents,  skunks  deserve  even  more  than  the  partial  protection 
now  afforded  them  by  the  laws  of  several  States. 

The  habits  of  the  little  spotted  skunks  {Spilogale)  are  similar  to 
those  of  the  larger  species.  Like  them,  they  are  useful  l>ecaiise  they 
destroy  insects  and  mice.  Occasionally  individuak  learn  to  destroy 
domestic  fowls,  but  the  habit  is  even  rarer  than  with  the  large  skunks. 
.Vs  persistent  and  successful  moiisers  about  farm  prtMnises.  they  mv 
unequaled  and  should  be  protected,  the  death  penalty  being  reserved 
solely  for  the  individuals  that  attack  poultry. 

The  white-backed  skunks  (Conepatiis)  live  in  the  South,  mostly  out 
of  the  range  of  field  mice.  They  destroy  many  other  kinds  of  rats 
and  mice. 

The  mink  {Lntreola)  feeds  commonly  upon  fish  and  other  aquatic 
animals,  but  sometimes  raids  poultry  kept  near  streams.  It  destroys 
meadow  mice  as  well  as  other  sumll  rodents.  The  fur  is  in  such 
demand,  however,  that  minks  are  not  likely  to  become  sufficiently 


Digitized  by  Google 


40  AN    ECONOMIC    STUDY    OF    FIELD    MICE. 

numerous  to  have  much  effect,  good  or  bad,  upon  the  interests  of  the 
farmer. 

The  various  species  of  weasels  and  wild  ferrets  are  persistent 
destroyers  of  meadow  mice.  The  smaller  weasels  easily  traverse  the 
surface  runways  of  the  larger  species  of  Microtiis  and  even  follow 
them  into  underground  burrows.  The  larger  weasels  feed  upon 
pocket  gophers,  prairie  dogs,  ground  squirrels,  and  various  kinds  of 
mice  and  rats.  WTiile  occasionally  they  capture  game  or  song  birds, 
as  well  as  poultry,  their  principal  food  consists  of  injurious  rodents. 

The  small  American  weasels,  like  European  species,  have  an  evil 
reputation  among  game  preservers  and  farmers,  who  as-sert  that 
weasels  destroy  the  eggs  lind  young  of  game  birds,  as  well  as  young 
chickens  and  other  fowls.  However,  stomach  examinations,  supple- 
mented by  careful  field  observations,  sliow  that  small  mammals  form 
the  principal  food  of  weaHels, .  Among  their  prey  are  cottontail  rab- 
bits, little  chief  hares  (Oc/iotomi),  prairie  dogs,  ground  squirrels, 
wood  rats,  field  mice,  and  the  house  mouse  and  brown  rat. 

A  recent  advance  in  the  price  of  weasel  skins  in  white,  or  winter, 
pelage  has  already  caused  a  marked  scarcity  of  these  animals  in  some 
of  the  Xorthern  States.  The  present  abundance  of  meadow  mice  in 
the  same  States  is  attributable  partly  to  the  destruction  of  weasels. 
A  correspondent  in  Minnesota,  in  a  letter  dated  April  14, 1906,  states 
that  field  mice  were  very  abundant  in  his  neighborhood  during  the 
preceding  winter  and  caused  nmch  damage  in  orchards  and  nur- 
series. He  adds:  "The  animals  have  never  l)een  so  numerous  here 
as  during  the  last  two  years.  I  think  weasels  used  to  keep  mice  in 
check,  but  the  high  price  of  fur  has  made  them  very  scarce." 

Badgers,  when  not  employed  in  unearthing  larger  rodents,  devote 
much  time  and  labor  to  digging  out  field  mice.  One  will  patiently 
excavate  every  burrow  on  an  acre  or  more  of  ground,  and,  besides  the 
litters  of  young,  evidently  get  a  large  share  of  the  old  mice.  Badgers 
have  been  caught  with  their  intestines  full  of  pellets  of  fur  and  bones 
of  Mii^otus.  Nevertheless,  while  doing  almast  no  harm  and  while  in 
general  highly  beneficial,  badgers  are  deslroyed  almost  everywhere, 
partly  for  sport,  partly  because  on  rare  occasions  one  raids  an  uni)rn- 
tected  chicken  coop. 

Foxes  destroy  many  field  mice  and  other  rodents  as  well  as  many 
insects,  especially  grasshoppers,  and  thus  do  mucli  to  compensate  for 
the  poultry  and  game  they  kill.  Althougli  reliable  testimony  to  the 
destruction  of  domestic  fowls  by  the  red  fox  {Vvlpes  fulva)  is  not 
wanting,  the  habit  is  by  no  means  common,  as  is  shown  by  the  con- 
tents of  stomachs  examined  by  the  Biological  Survey.  In  three  cases 
remains  of  the  Gambel  partridge  were  found  and  in  one  otlier  a 
small  bird.  On  the  other  hand,  harmful  rodents,  including  field  mice, 
were  found  in  over  20  stomachs.     Besides  these,  a  mole,  a  lizard, 
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grass,  corn,  blueberries,  and  cultivated  grapes  show  a  somewhat  inis- 
celUneous  diet.  A  writer  in  Forest  ami  Stream  states  that  in  the 
stomach  of  a  gray  fox  {Urocyon  einerfoargciiteus) ,  taken  at  Milford. 
Conn.,  he  found  rabbit  hair,  parts  of  a  field  mouse,  sweet  corn,  pieces 
of  apple,  remains  of  a  woodcock,  and  some  leaves." 

That  shrews  destroy  many  field  mice  is  certain,  although  the  evi- 
dence is  largely  circumstantial.  It  is  known  that  fhey  i-at  dead  mi<f 
that  have  been  caught  in  traps.  It  is  proved  that  they  are  able  to 
capture  a  live  field  mouse  in  its  burroiv  by  the  fact  that  when  both 
animalij  are  confined  in  the  same  cage  the  shrew  kills  and  partly  eats 
the  other  animal.  Shrews  are  often  trapped  In  the  burrows  of  field 
mite,  and  it  is  highly  probable  that  they  habituaJly  feed  iijwn  the 
rodents.  As  they  eat  only  the  flesh  and  blood  of  their  victims  it  is 
difficult  to  identify  their  food  by  stomach  examinations. 

The  common  brown  rat  {.Vm«  norreghns)  is  an  enemy  of  field  mice 
where  both  occur  in  the  same  locality.  On  the  Potomac  flats,  south 
of  Washington,  D.  C,  both  rats  and  meadow  mice  (.1/,  />enu.ii/l"aiii' 
tttJt)  are  abundant.  On  various  occasions,  while  trapping  mice  there, 
specimens  in  small  cage  traps  were  destroyed  by  rats.  Several  times 
I  had  occasion  to  uncover  burrows  and  runways  of  the  mice  by 
removing  piles  of  dry  weeds.  On  the  following  mornings  I  found 
that  rats  had  enlarged  the  burrows  in  pursuit  of  mice,  and  the 
remains  of  fur  and  stains  of  blood  on  the  ground  showed  that  the 
pursuit  had  been  succes.sful.  It  is  unfortunate  that  rats  are  even 
worse  pests  than  thta  field  mice  they  destroy. 

Of  the  other  wiidXmammals  that  destroy  field  mice — wolves,  coy- 
otes, lynxes,  raccoons,Wnd  opossums — it  may  be  said  that  the  mouse- 
eating  habit  is  not  always  prominent  and  that  their  economic  status 
can  not  be  detennined\bv  it  alone.  On  the  whole,  however,  iheir 
general  effect  in  checking  thd  increase  of  ro<lents  must  Ite  regarded 
as  an  important  item  tojtheir  credit. 

Some  of  the  domestic  inimal ;  assist  in  the  destruction  "frf -field  ttiicc. 
Cattle  and  horses  in  pastures  i  ndoubtedly  trample  upon  and  destroy 
many  mice,  especially  the  youig.  Hogs  in  fields  and  wood  lots  root 
them  from  burrows  anfl  nests  and  eat  them,  Aristotle  mentions  the 
ancient  practice  of  tiffning  swine  among  mice  "'to  root  up  their 
run.s.''*  But  the  more  impoirtant  of  their  enemies  among  domestic 
animals  are  dogs  and  oits.       ■ 

Dogs  follow  the  farmer  to  the  field  and  at  plowing  and  harvest  are 
ready  to  pounce  upon  and  kill  every  mouse  that  is  uncovered  in  fiu'- 

"  Forest  nnd  Streom,  vol.  rc,.  ji.  404,  Dw.  1.1.  1000. 

»ArlntotIp'n  HlBtory  of  Animals,  Book  IJ.  (.■hap.  30,  iJ.  17S,  Bolin'i*  «lltiuii, 
LoDdoD.  1862. 
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row  or  shock.  While  they  seldom  eat  rats  or  house  mice,  they  some- 
times become  very  fond  of  field  mice  and  learn  to  hunt  them  inde- 
[wndently.  A  good  rat  dog  h  undoubtedly  a  valuable  asset  of  the 
farm,  and  1  have  known  one  to  keep  premises  clear  of  brown  rats 
{Mux  Tiorvegicus)  when  adjoining  farms  were  overrun  with  them. 

Many  cats  are  good  mousei's,  both  in  house  and  field.  Some  live 
largely  upon  pocket  gophers,  ground  squirrels,  and  field  mice.  Un- 
fortunately, however,  when  cats  roam  afield  they  learn  to  destroy 
song  birds,  young  poultry,  and  game.  The  ordinary  farm  cat  is 
exceedingly  destnictive  to  .-imail  birds  and  game,  and  the  number  that 
cats  annually  kill  is  immense. 

House  cats  usually  are  too  well  fed  to  make  good  jnousers,  and 
are  believed  to  aid  in  the  spread  of  infectious  diseases  among  human 
beings.  In  spite  of  the  usefulness  of  individual  cats  in  destroying 
mice,  everj'  conmiunity  would  be  better  off  for  a  large  reduction  in 
its  feline  population. 

Birds  that  Dkstboy  Field  Mice. 

Many  species  of  birds  destroy  rodents.  Among  those  that  eat  field 
mice  are  slirikes,  cuckoos,  crows,  herons,  bitterns,  storks,  ibises, 
gulls,  hawks,  and  owls.  Unlike  the  mammals  already  named,  some 
of  these  birds  live  almost  exclusively  u|)(in  field  mice.  an<l  hence  ai-p 
of  great  assistance  in  I'ediicing  their  mimlwrs. 


At  the  head  of  the  list  of  bii-d  enemies  of  field  mice  stand  the 
hawks  and  owls.  Most  of  the  species  habitually  feed  upon  rodents, 
a  few  of  them  almost  entirely.  Moreover,  the  species  that  feed  least 
upon  harmful  rodents  feed  largely  upon  insects.  Thus  the  l>eneficial 
character  of  hawks  and  owls  as  a  group  is  beyond  question. 

Fortunately  the  economic  status  of  American  hawks  and  owls 
does  not  rest  upon  mere  theory  or  general  assertions  without  pnH)f. 
Bulletin  No.  3  of  the  Biological  Survey  "  deals  with  the  food  habits 
of  hawks  and  owls  of  the  United  States,  and  is  based  upon  examina- 
tions of  nearly  2,700  stomachs.  Such  large  series  of  the  more  com- 
mon species  were  examined  that  further  investigations  can  but  con- 
finu  and  emphasize  the  present  verdict — that  American  hawks  and 
owls,  as  a  whole,  are  among  the  best  friends  of  the  farmer  and  that 
only  a  few  species  are  more  harmful  than  beneficial.* 


oThe  Ilawkn  nud  Owls  of  the  luited  States  In  their  Relation  to  Aftrlciiltwre, 
by  A.  K.  FisUor.  M.  I),.  WashiuBttm.  ISIKJ. 

»  Doctor  Fisher's  report  cm  tlie  food  of  huwks  imd  ohIb  has  loiig  been  out  of 
lirint  For  this  reasou  iioiiie  of  tbe  more  important  Hiimniarleii  of  n-RuItn. 
especially  tboi>e  relating  to  tbe  mammal  food,  are  given  in  this  paper.  CIn-iiIar 
(11.  Hiireau  of  Biological  Survey,  Hawks  and  OwIk  fnuii  tbe  Standpoint  of  the 
Farmer.  kIvpr  r  brief  summary  of  the  original  report  by  Doc-tor  Fisher,  nud 
ma>'  be  bad  uu  application. 
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Hawks.— Though  hawks  are  our  most  common  birds  of  prey, 
many  kinds  are  too  rare  to  exert  a  marked  effect,  either  injurious  or 
fieneficial,  upon  the  interests  of  the  farmer;  hut  the  most  common 
kinds  are  widely  distributed  and  their  voraciou.s  ap])etites  make  them 
of  considerable  economic  importance.  Nearly  all  hawks  feed  more 
or  less  upon  rodents,  and  their  most  frequent  victims  are  the  short- 
tflileti  field  mice. 

Tlie  marsh  hawk,  or  harrier  {Circus  fiudsonii/g),  in  probably  the 
most  ct>mnion  and  most  widely  distributed  Xorth  Ameriam  species. 
It  is  of  medium  size  and  may  easily  be  recognized,  while  flying  low 
over  fields  and  meadows,  by  its  conspicuous  white  upper  tail  coverts. 
The  results  of  an  examination  of  124  stomachs  of  this  species  are  as 
follows:  Seven  contained  poultry  or  game;  34,  small  birds;  57,  mice; 
•2"2,  other  mammals;  7,  reptiles;  2,  frogs;  14,  insects;  and  8  were 
empty.  Field  mice  were  positively  identified  in  44  stomachs,  averag- 
ing almost  two  to  each  stomach.  Eight  were  found  in  one  stomach. 
The  other  mammals  were  mainly  ground  squirrels  (spermophiles) 
and  rabbits. 

Tile  buzzard  hawks  (genus  Buteo)  include  seven  species  and  six 
subspecies,  all  rather  large  and  slow  of  wing.  They  are  rarely  able 
to  fiipture  a  domestic  or  wild  fowl.  They  live  chiefly  on  simill  mam- 
mals, insects,  snakes,  and  batrachians.  The  group  includes  such  well- 
known  birds  as  the  red-tailed  hawk  (Buteo  horetdl/i  and  four  sul)- 
:^l>ecies),  red-shouldered  hawk  {Ituti-o  lincatuH  and  two  subspecies), 
Swainson  hawk  {Buteo  swaiimont),  and  broad-winged  hawk  {Buteo 
platy/ft^riis) . 

A  sunmiary  of  the  food  of  562  red-tailed  hawks  is  as  follows: 
Fifty-four  of  the  stomachs  contained  poultry  or  game  birds;  51, 
other  birds;  278,  mice;  131,  other  mammals;  37,  batrachians  and  rep- 
file-^;  47,  insects;  R,  crayfish;  1,  cfnlii>edes;  13,  offal;  and  8i)  were 
empty,  'fwo  hundred  and  twenty-eight  stomachs  contained  .^50  field 
mice. 

Of  220  stomachs  of  the  red-shouldered  hawk  -3  contained  poultry ; 
12,  other  birds;  102,  mice;  40,  other  numimals;  20,  reptiles;  39,  batra- 
chians; 92,  insects;  10,  spiders;  7,  crayfish;  1,  earthworms;  2.  offal; 
3,  fish;  and  14  were  empty.  Sixty-three  stomachs  contained  80  field 
mice. 

Of  Swainson  hawks,  18  stomachs  were  examined.  Of  these  7  con- 
tained small  mammals;  Scontained  insects;  3, reptiles;  3, batrachians; 
and  3  were  empty.  One  of  the  mammals  was  a  mouse,  and  nearly  all 
the  insects  were  locusts  and  grasshoppers.  Throughout  its  summer 
range  this  species  lives  almost  entirely  upon  grasshoppers. 

Of  broad-winged  hawks,  65  stomachs  were  examined,  15  of  which 
contained  mice,  and  13  other  small  mammals.  Xo  poultry  or  game 
birds  were  found  in  the  stomachs,  and  the  chief  foo<l  was  insect.i. 

ioogle 


44  AN   ECONOMIC   STUlJY   OK   FTELD   MICE. 

The  most  common  Old- World  representative  of  the  genus  is  Buteo 
huteOy  the  common  buzzard  of  England,  and  popularly  known  in 
Germany  as  the  mouse  buzzard  {M avsehvKmrd) .  That  the  last  name 
is  well  deserved,  is  shown  from  the  researches  of  Dr.  G.  Rorig,  of 
Berlin,  who  in  784  stomachs  of  this  species  found  no  less  than  1,124 
rodents,  of  which  1,057  were  the  common  field  mouse  {M,  aroalis).'' 

Two  prominent  species  of  rough-legged  hawks  {Archibvteo)  occur 
in  America,  Both  are  winter  sojourners  with  us.  The  northern  form, 
the  common  rough-leg  (Archilmteo  UiyopiiJi  mnHi-johannis) ,  sum- 
mers north  of  the  United  States.  The  feii'uginous  rough-leg  (.1.  fer- 
r)i(/inftts),  commonly  known  as  the  squirrel  hawk,  nests  extensively 
in  the  Western  States,  but  is  more  common  there  in  winter.  lioth 
species  are  large  and  may  be  easily  distinguished  by  the  feathering  of 
the  legs,  which  extends  to  the  base  of  the  toes.  Doctor  Fisher  ex- 
amined 50  stomachs,  all  but  1  being  of  the  common  rough-leg.  Of 
these.  40  contained  mice  only:  .'>,  other  mammals;  1,  insects  and  a 
lizard ;  and  4  were  empty.  Of  the  40  containing  mice,  28  had  meadow 
mice  only,  the  number  varying  from  1  to  8  and  the  average  being 
more  than  3  to  each  hawk.  These  are  winter  records.  In  summer 
the  birds  doubtless  are  largely  insectivorous.  It  is  certain  that  the 
rough-logs  do  not  often  molest  wild  birds  or  domestic  fowls. 

The  researches  of  Doctor  Riirig  make  an  equally  favorable  show- 
ing for  the  Old  World  rough-legged  hawk  {Arehihnteo  Vigoptix  lago- 
friix).  He  examined  2.10  stomachs  of  that  species  and  found  remains 
of  879  rodents,  mostly  field  mice.  Ninety- four  per  cent  of  the  birds 
examined  by  him  had  eaten  injurious  rodents.* 

The  true  falcons  (genus  Falco)  of  North  America  comprise  17 
species  and  snbs|>ecies,  of  which  S  are  accidental  visitors  from  abroad, 
and  several  others,  notably  the  gyrf alcons, are  exceedingly  rare  within 
the  United  States.  The  various  falcons  differ  much  in  size,  but  all 
are  strong  and  swift  of  wing.  The  larger  species  destroy  poultry  and 
game,  while  the  smaller  kinds  prey  upon  small  birds  and  insects.  All 
feed  to  some  extent  upon  mice.  The  most  common  species  are  the 
duck  hawk  {Fali-o  peregrmva  anatiim),  the  prairie  falcon  {Falco 
mexicaniis),  the  pigeon  hawk  (Falco  columfmriua) ,  and  the  sparrow 
hawk  [Falco  uparrerius). 

The  duck  hawk  is  a  rather  large  falcon,  and,  as  its  name  implies, 
preys  much  upon  waterfowl."  It  destroys  also  game  birds,  domestic 
fowls,  jjigeoiis.  and  small  birds.  Although  it  fetnls  to  some  extent 
also  iipon  ins(w:ts  and  mice,  the  habits  of  the  species,  on  the  whole, 
do  not  commend  it  to  the  protection  of  farmers  and  sportsmen. 

a.^rb.  Blol.  AbteilunB  filr  Lnnil-  wnd  Forstnirtschnft.  IV  Band.  1  Reft, 
p.  G4,  1903. 

I- Aril.  Biol.  AliteUung  filr  LhihI-  uiid  Forstwlrtschaft,  l\  Baud,  1  Heft,  i».  74, 
1903. 
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The  prairie  falcon  inhabits  the  West  and  Southwewt,  Itj^  habkis 
are  somewhat  similar  to  those  of  the  duck  hawk.  It  feeds  largely 
upon  land  birds,  mammals,  and  inscibts.  Game  birds  and  tame 
pigeons  are  known  to  be  on  its  "  bill  of  fare." 

The  pigeon  hawk  is  smaller  than  either  of  tlie  two  preceding  spe- 
cies, and  is  widely  distributed  in  North  and  Middle  America.  It 
nests  chiefly  north  of  the  forty-third  parallel,  except  in  the  higher 
mountains.  It  feeds  mainly  upon  small  and  medium-sized  birds,  a 
few  field  mice,  and  insects  (chiefly  dragon  flies  and  grasshopiwrs) . 
Fortunately  for  our  summer  song  birds,  the  pigeon  hawk  for  the 
most  part  is  migratory  within  the  United  States.  However,  it  accom- 
plishes some  good  by  destroying  English  sparrows. 

The  sparrow  hawk  is  the  commonest  of  our  falcons.  While  it 
destroys  some  small  birds,  its  chief  food  is  insects  and  mice.  It  is 
too  small  to  do  much  injury  to  poultry  and  game,  and  many  of  the 
small  birds  it  captures  are  the  injurious  European  sparrow.  Doctor 
Fisher's  report  gives  the  results  of  examinations  of  3"20  stomachs  of 
the  sparrow  hawk.  Of  these,  1  contained  a  quail:  53,  small  birds; 
89.  mice;  29,  spiders;  and  29  were  empty.  The  insects  were  largely 
gras.shoppers,  and  about  half  of  the  mice  were  field  mice. 

Two  common  hawks  of  the  genus  Aedpitcr  should  be  mentioned — 
the  Cooper  hawk  {Accipitcr  cooperi)  and  the  sharp-shinned  hawk 
{A.  velox).  Both  destroy  many  birds  and  feed  only  to  a  small  extent 
upon  injurious  mammals  and  insects.  The  Cooper  hawk  destroys 
much  poultry  and  game,  while  the  sharp-shinned  hawk  lives  chiefly 
upon  smaller  birds,  including  quail  and  young  chickens.  Although 
both  species  prey  upon  meadow  mice,  their  limited  usefulness  in  this 
respect  does  not  offset  their  injurious  habits.  The  thieving  traits  of 
these  two  birds  has  had  much  to  do  with  the  undeserved  ill  repute  in 
which  hawks  as  a  whole  are  held. 

All  the  other  American  hawks  and  eagles  prey  to  some  extent  upon 
field  mice.  The  kites  (four  species)  are  highly  insectivorous.  The 
Mississippi  kite  {/ctim'a  miHuvixippienMii).  known  sometimes  as  the 
blue  hawk,  is  locally  abundant  as  a  summer  resident  in  southern  Kan- 
sas, in  Oklahoma,  and  parts  of  Texas.  Its  food  is  almost  exclusively 
grasshoppers,  and  it  seldom  molests  birds,  yet  it  is  often  wantonly 
destroyed  by  sportsmen  simply  because  it  is  n  hawk  and  offers  a 
tempting  mark.  The  same  may  be  said  of  the  other  kites,  including 
the  beautiful  and  useful  swallow-tailed  species. 

The  chief  economic  function  of  hawks  seems  to  be  the  destruction 
of  harmfnl  rodents  and  insects.  A  majority  of  the  species  are  decid- 
edly useful,  their  good  qualities  far  outweighing  the  bad.  A  few 
have  no  harmful  habits,  but  are  wholly  beneficial,  A  smaller  num- 
ber have  good  and  bad  traits  nearly  balanced,  or  certain  species  may 
be  beneficial  in  some  localities  but  harmful  in  others.     Two  common 
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specicH — the  Cooper  and  sharp-.shiniied— destroy  so  many  birds  and 
poultry  as  to  far  outweigh  any  good  they  may  do.  If  legislation 
against  hawks  is  needed,  which  is  more  than  doubtful,  careful  dis- 
crimination "should  be  exorcised  as  to  the  sjjecies  placed  under  ban, 
and  corresponding  protection  should  be  given  those  that  are  of  un- 
doubted benefit  to  the  farmer. 

Owls. — Owls  are  preeminently  enemies  of  mice.  Their  eyes  are 
adapted  to  twilight  and  nocturnal  hunting,  and  they  prey  mostly 
upon  animals  that  are  active  after  sunset.  Noiseless  of  wing  and 
[wssessed  of  sharp  talons  and  much  strength,  they  attack  small  mam- 
mals with  great  success. 

Owls,  and  also  hawks  and  some  other  birds  that  eat  small  verte- 
brates by  swallowing  them  entire,  are  unable  to  digest  the  bones,  fur, 
and  feathers.  These  are  thrown  up  in  the  fonn  of  pellets,  the  bones 
being  surrounded  by  fur  and  feathers.  Much  of  our  knowledge  of 
the  food  of  owls  is  derived  from  examinations  of  these  pellets. 

The  American  bam  owl  {Strix  pratiiu-ola)  is  rather  common  in 
the  southern  half  of  the  United  States,  breeding  as  far  north  as  forty- 
one  degrees.  In  part  of  its  range  field  mice  are  common  and  it  preys 
upon  them  to  a  considerable  extent.  Examinations  of  39  stomachs 
of  bam  owls  were  made  by  Doctor  Fisher,  Of  these^l  had  eaten  a 
domestic  pigeon;  3,  other  birds;  17,  mice;  17,  other  mammals;  4, 
insects;  and  7  stomachs  were  empty.  Meadow  mice  were  found  in 
fl  of  the  stomachs.  The  mammals  eaten,  other  than  mice,  were  chiefly 
ground  squirrels  (spermophiles)  and  other  injurious  species. 

Doctor  Fisher  records  the  results  obtained  from  an  examination 
of  C)75  pellets  of  the  liarn  owl  collected  ut  Washington,  D.  C.  They 
contain  remains  of  1.731  ro<lents.  .'ifi  insectivorous  mammals.  32  birds, 
and  2  frogs.  The  rodents  were  mainly  rats  (.!/?/«  norregiftx).  house 
mice  {Mux  musculm),  and  meadow  mice  {Mifrotus).  Of  the  last 
there  were  1,123  skulls,  or  an  average  of  almost  2  to  each  pellet." 
Doubtless  similar  investigations  in  California,  where  these  owls  are 
common,  would  show  that  there  sperniophiles  are  the  chief  food. 

The  habits  of  the  Euroi)ean  barn  owl  {Strix  nlui'o)  serve  to  illus- 
trate further  the  usefulness  of  our  own  bird.  Dr.  Bernard  Altum, 
a  (ierman  naturalist,  in  18r)3  recorded  the  n-snlts  of  examinations  of 
703  pellets  of  the  bam  owl.  He  found  remains  of  1(5  bats.  933 
rodents,  1,479  shrews,  and  22  small  birds  (19  of  which  were  spar- 
rows). Of  the  rodents  fiilS  were  voles,"  Later  (i8(i7)  he  published 
the  results  of  examinations  of  300  additional  pellets,  making  1.063 
in  all.  The  total  shows  2,1.51  insectivorous  mammals,  and  1,R01 
rodents,  of  which  1.2R'1  were  voles.'' 

"  SciclKV.  X.  S..  vi>1.  :!,  |)p.  V,2A-f!U.  Apr,  24.  lS!Mi. 

»  Jonnial  ffir  OrtiitholoRle,  vol.  11,  jip,  41-«1.  217-:i1».  18fi3, 

c  ZooloKlw-hf  Giirten,  Tol.  8,  pp.  203-2«4.  1867. 


-ctyGooj^le 


.OWLS   AND   FIELD   MICE.  47 

The  Reverend  Doctor  Jitckel,  of  Windsheim,  Bavaria,  collected  and 
examined  a  total  of  (i,5l2  pellets  of  the  bam  owl.  In  them  he  identi- 
fied skulls  of  5^10  shrews  and  14,790  rodents,  of  which  9,046  were 
MiirotuH."  Doctor  Rtirig  more  recently  examined  121  pellets  of  barn 
owl  and  in  them  identified  291  volea,  68  true  mice,  35  shrews,  and  13 
spiirriuvs,''  ji  resnit  more  in  harmony  with  Doctor  Fishers  tables. 

John  Watson  calculates  that  each  pair  of  owls  of  this  species  while 
feeding  their  young  capture  at  least  40  mice  per  day.  Once  he  found 
no  fewer  than  17  recently  killed  field  mice  on  the  side  of  a  barn  owl's 
nest  which  contained  ~>  young  owls.'"  The  late  Edward  Newman 
stated  that  every  owl  of  this  species  is  worth  £5  per  year  to  the  British 
nation.'' 

The  long-eared  owl  {A»io  wUsonianus)  is  distributed  thrpnghout 
temperate  North  America,  except  the  treeless  plains.  It  is  a  constant 
resident  over  most  of  its  range,  and  its  usefulness  in  the  destruction  of 
mice  continues  throughout  the  year.  Of  the  107  stomachs  examined 
by  Doctor  Fisher,  1  contained  a  quail;  15,  other  birds;  84,  mice;  5, 
other  mammals;  1,  insects;  and  15  were  empty.  Of  the  84  containing 
mice,  40  contained  specimens  positively  identified  a\^  meadow  and 
pine  mice.  About  50  pellets  cast  up  by  long-eared  owls  contained 
176  skulls,  representing  93  meadow  mice,  19  pine  mice,  23  other  mice,^ 
26  shrews,  and  13  small  birds. 

The  long-eared  owl  {Aiio  otua)  of  the  Old  World  has  a  similar 
record.  Doctor  Rorig  made  108  stomach  exaininations  of  this  species. 
In  the  i^tomachs  he  identified  20  small  birds,  1  weasel,  2  bats,  18 
shrews,  29  true  mice,  14  bank  voles  (K roto-mys) ,  and  3iw  field  mice 
{Mk-roUis).  Nine  stomachs  contained  insects.  Eighty-four  per  cent 
of  the  birds  had  eaten  mice.  A  single  stomach  contained  12  field 
mice. 

In  142  pellets  of  A.  otua  examined  by  Doctor  Altum,  he  found  3 
small  birds,  2  shrews,  14  true  mice,  12  bank  voles,  and  259  voles  ( 1  M, 
amphibiu^,  65  M,  agreatin,  and  193  .1/.  ari'tzHs."  Doctor  Rorig  ex- 
amined 1,053  pellets  of  long-eared  owl  and  found  remains  of  14  small 
birds,  1  frog,  2  moles,  29  shrews,  22  true  mice,  15  bank  voles,  and 
1,764  volew.     Selby  found  5  mice  in  a  single  stomach  of  this  sijecies. 

The  short-eared  owl  {.ls>o  accipitrinuis)  is  probably  the  greatest 
enemy  of  field  mice.  It  figures  in  many  historical  accounts  of  vole 
plagues  in  England  and  on  the  Continent.  Holinshed's  Chi'onicle 
closes  the  account  of  yoles  in  Danesey  Hundred,  of  the  county  of 

«  Zoologtaohe  Garten.  toI.  15.  [i.  4U!),  I8T4. 
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EsKcx,  in  1581,  by  saying:  "'Which  vermin  by  policie  of  man  c-oiild 
.  not  be  destroyed,  till  at  the  last  there  flocked  together  such  a  nnnilier 
of  owles  as  all  the  shire  was  not  able  to  yield,  whereby  the  marsh 
holders  were  shortly  delivered  from  the  vexation  of  the  said  mic-e." 
Similar  testimony  as  to  the  efficiency  of  owls  as  destroyei-s  of  voles 
is  containe<1  in  other  chronicles,  and  in  the  account  of  later  out- 
breaks the  s|>ecies  is  definitely  stated  to  be  the  short-eared  owl. 

The  short-eared  owl  inhabits  the  temperate  parts  of  both  conti- 
nents. In  each  its  range  extends  northward  well  beyond  the  Arctic 
Circle.  It  is  an  irregular  migrant  and  always  apjiears  in  large  num- 
bers where  voles,  lenunings,  or  other  mice  become  unusually  abun- 
dant. It  nests  on  the  ground  in  tall  grass,  nsnally  in  moist  meadows, 
a  habitat  peculiarly  fitted  for  the  operations  of  this  consumer  of 
meadow  mice.  Doctor  Fisher  reports  the  results  of  examinations  of 
101  stomachs  of  this  si>ecies.  Of  these,  11  contained  small  birds; 
77,  mice;  7,  insects;  and  14  were  empty.  In  the  77  stomachs  that 
contained  mice  fully  a  hundred  field  mice  were  identified.  I>octor 
Rorig  examined  51  stomachs  of  this  species  and  found  in  them  re- 
mains of  90  injurious  rodents,  of  which  7(i  were  .}fici-otim.  Tie  ex- 
amined also  480  pellets  of  this  owl,  finding  remains  of  3  luetics,  9 
small  birds,  7  bank  voles,  22  Mi<Totits  affrettin,  and  842  M.  armlw. 

For  purposes  of  comparison,  the  results  of  the  examinations  of  owl 
pellets  are  here  presented  in  tabular  form.  The  figures,  disregarding 
fractions,  n-present  the  average  number  of  individual  mammals  and 
birds  found  in  100  pellets  of  each  species  of  owl. 
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The  barred  owl  {Syrnium  '■urhiiti)  is  larger  than  the  species 
already  considered.  It  resides  throughout  eastern  Xorth  America 
from  Nova  Scotia  to  the  Gulf  and  westward  to  the  treeless  plains. 
It  usually  lives  in  rather  dense  forests  and  swamps  and  nests  in  \io\- 
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low  trees.  Owing  to  its  greater  size,  its  food  includes  larger  mam- 
mals and  birds  than  that  of  the  last  three  species.  Thus,  it  is  able 
to  carry  off  a  good-sized  domestic  fowl,  and  no  doubt  occasionally  it 
raids  poultry.  However,  Doctor  Fisher's  examination  of  109  stom- 
achs of  this  species  indicates  that  it  is  far  less  harmful  than  is  gen- 
erally supposed.  Five  stomachs  contained  poultry  or  game;  13, 
other  birds;  46,  mice;  18,  other  mammals;  4,  frogs:  1,  lizard;  2,  fish; 
14,  insects;  9,  crayfish;  and  20  were  empty.  Field  mice  were  posi- 
tively identified  in  more  than  half  of  the  46  stomachs  that  contained 
mice. 

The  great  homed  owl  (Bubo  virginiantts)  is  the  largest  owl  resi- 
dent in  the  United  States.  Its  range,  including  the  subspecies, 
extends  from  Costa  Rica  to  the  northern  limit  of  deep  forests  and 
from  ocean  to  ocean.  In  South  America  occur  a  number  of  closely 
related  forms. 

The  great  horned  owl  has  an  evil  Teputation  with  most  farmers 
on  account  of  its  destruction  of  poultry.  The  l)ad  reputation  is  only 
partly  merited.  Doctor  Fisher  examined  127  stomachs  of  this  sj>ecies. 
Of  these,  31  contained  poultry  or  game  birds;  8,  other  birds;  13, 
mice;  65,  other  mammals;  1.  a  scorpion:  1,  a  fish;  10,  insects;  and 
17  were  empty.  About  half  the  mice  found  were  meadow  voles  and 
the  majority  of  the  "  other  mammals "  were  rabbits.  In  central 
Kansas,  some  years  ago,  I  examined  over  a  dozen  nests  of  this  sjiecies 
in  which  young  were  being  fed.  The  nests  contained  rabbits  (Lepua 
fioridana  mearrm).  fox  squirrels  (Sciurtia  ntf •■enter),  wood  rats 
{Neotoma  bailey?),  skunks  (MephUiB),  field  mice,  and  in  two  cases 
feathers  of  the  flicker  (Colaptes  auratux  hitewf),  but  in  no  case  any 
feathers  or  remains  of  poultry.  In  the  few  case.s  in  which  these 
owls  were  obser\'ed  by  me  to  raid  poultry  tlie  fowls  were  roosting 
upon  trees  late  in  the  fall,  and  hence  were  unnecessarily  exposed  to 
attack.  WTiere  rats  are  abundant  this  owl  has  been  known  to  prey 
largely  upon  that  rodent.  O.  E.  Xiles,  in  a  letter  to  Charles  Dury,. 
dated  March  5,  1885,  stated  that  at  one  time  the  remains  of  no  less 
than  113  rats  had  been  counted  nnder  (he  nest  of  a  great  homed 
owl."  On  the  whole,  the  great  homed  owl  is  not  a  very  harmful 
species,  and  as  it  is  rapidly  disappearing  in  most  parts  of  the  United 
States  warfare  against  it  may  be  suspended. 

The  screech  owl  (Otna  asio)  is  probably  the  most  familiar  of 
American  owls.  Including  its  ten  or  more  geographic  races,  it  has 
a  wide  distribution.  It  is  too  small  to  prey  ujfon  domestic  fowls  or 
game  and  is  beneficial.  Doctor  Fisher  reported  on  the  contents  of 
255  stomachs,  of  which  1  contained  a  tame  pigeon;  38,  other  birds; 
91,  mice;  11,  other  mammals;  6,  lizards  and  batrachians;   1,  fish; 
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100,  insects;  5,  spiders;  9,  crayfish;  11,  miscellaneous;  and  43  were 
empty.  A  good  proportion  of  the  "  other  birds  "  were  English  spar- 
rows. About  a  third  of  the  mice  were  identified  as  meadow  mice, 
while  24  were  house  mice.  The  large  proportion  of  insects  eaten  is 
remarlsable. 

Tlie  burrowing  owl  {Speot'jto  mnimlarid  hypogna)  is  a  small 
species,  common  on  western  plains,  and  noted  for  its  abimdance  dur- 
ing summer  in  prairie-dog  "towns,"  where  it  occupies  the  deserted 
burrows  of  that  rodent.  Of  32  stomachs  of  this  owl  examined  by 
Doctor  Fisher,  2  contained  mice;  1,  a  prairie  dog;  3,  lizards;  3,  scor- 
pions: 1,  a  centiped;  30,  insects,  and  1  was  empty.  The  species  is 
largely  insectivorous  and  undoubtedly  highly  lienefieial; 

Several  other  species  of  owls  occur  in  the  United  States,  but  at  no 
season  are  they  abundant  over  any  considerable  area.  Probably  all 
feed  laigely  upon  meadow  mice.  Doctor  Fisher's  report  covered  only 
a  small  series;  but  0  out  of  !)  great  gray  owl  stomachs,  4  out  of  22 
sawwhet  owl  stomachs,  10  out  of  38  snowy  owl  stomachs,  and  the 
single  hawk  owl  stomach  examined  contained  the  remains  of  field 
mice. 

From  the  testimony  of  Doctors  Fisher,  Altum,  Jiickel,  and  Itorig, 
and  careful  observations  by  others,  the  great  value  of  owls  for  reduc- 
ing the  number  of  meadow  mice  is  established  beyond  doubt,  and  the 
various  species  slioiild  everywliere  be  protected  by  legal  enactments. 


Among  the  most  formidable  bird  enemies  of  field  mice  are  the  larger 
memliers  of  the  crow  family  {Vorindip).  The  fact  that  ravens, 
hooded  crows,  and  rooks  in  the  Old  World  feed  upon  voles  and  lem- 
minpp  has  often  l)een  noted.  American  crows  have  similar  habits 
and  feed  upon  field  mict*  whenever  occasion  offtrs.  Besides  the 
common  crow  [Cwriis  hrat^hyrhyjichofi)  the  list  oS  mouse-eating 
.crows  includes  the  fish  crow  (Corints  oaitifrague) ,  the  northwest  crow 
{Corrii/t  h.  ranrinvs),  the  raven  {Corru-a  corax  »mnat^iis),  anoTTTe^ 
white-neeked  raven  (Oorviia  ti-yptoleucns).  Magpies  and  the  larger 
jays  also  destroy  mice  to  some  extent. 

The  food  habits  of  the  common  crow  form  the  subject  of^Builetin 
No.  fi  of  the  Biological  Survey."  The  results  of  examinatioffis^fif 
!)09  stomachs  of  crows  are  tabulated  in  the  report.  Of  this  number, 
78  contained  mice,  they  being  fourth  in  order  of  importance  on  the 
list  of  animal  food  for  the  year.  Professor  Barrows  says:  "Thfre 
is  abundant  proof  from  several  sources  that  crows  often  capturi' 
living  mice,  particularly  the  short-tailed  field  mice,  which  build  their 
nests  usually  on  the  surface  of  the  ground  among  the  roots  of  grass. 
Here  the  crows  discover  them,  and,  tearing  the  nest  to  pieces,  de- 

'  lit  the  United   States,   Walter  B.   Barrows  and  B.   A, 
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voiir  the  young  and  not  ii)froqiU'ntlv  t-ntcli  fhfl  adults  as  wt>ll.  By 
far  the  greater  nimib«r  of  the  mice  found  in  the  stomachs  wure 
meadQiv  mice,  or  voles  (genus  Microiug),  and  most  ni  them  were  the 
conimon  species  (Mirrotiiit  penrntylraniciis)." 

In  midwinter,  when  the  groimd  is  covered  with  snow,  crows  find 
but  few  field  mice;  but  as  spring  approaches  an<l  the  snow  begins 
to  melt  on  the  meadows,  the  bidky  grass  nests  of  the  mice  ure  first 
exposed.  The  crows  may  then  !«  seen  searching  the  meadows  for 
them.  They  alight  near  the  openings  in  the  snow,  pounce  upon 
the  nests,  tear  them  to  pieces,  and  as  the  mice  scamjKT  out  the  crows 
often  succeed  in  capturing  them.  Later  in  the  spring,  when  crows 
feed  their  nestlings,  insects  are  more  abundant  and  tlie  nests  of  mice 
are  hidden  in  the  growing  grass,  so  that  relatively  fewer  mice  nre 
eaten.  Still  later,  after  the  young  crows  have  left  their  nests  and 
mowing  machines  have  once  more  exposed  mouse  nests  in  the  mead- 
ows, crows  again  spend  mnc)i  time  searching  for  young  meadow  mice. 

It  is  of  interest  to  note  that  complaints  of  i-ecent  depredations  of 
field  mice  are  especially  numerous  fi-oin  sections  of  the  I'nited  States 
where  for  several  years  past  bounties  have  been  paid  for  killing  crows. 


The  larger  Slides  of  the  family  of  ciicjloos  (Ciirulitftr)  are  known 
to  feed  extensively^pon  vertebrates.  The  two  moixi  common  cuckoiis 
of  the  United  Statesvare  too  small  to  share  this  habit,  but  the  road- 
runner   {Geocorryx   /^liforniavi/s)    of  the  Southwest   feetls   rather 

commonly  on  reptiles,  Iwtrachians,  and  small  rodents.    Prof.  F.  E.  L. 

Beal  captured  one  in  California  which  had  eitton  a  field  mouse 
{A/,  cfilifomieiis). 

The  great  northern  shrike  (Lmilim  hoiraUi)  is  a  common  winter 
visitor  in  the  northern  half  of  the  United  States.  It  arrives  fi-om  the 
north  in  October  and  remains  until  Mai-ch  or  April.  It  is  a  familiar 
bird  to  most  residents  of  rural  districts.  (Iray  in  general  color,  with 
black  wings,  conspicuously  !)arn>d  with  white,  and  with  white  in  tlie 
tail,  it  looks  much  like  a  tnoeking  bird,  but  has  «  strong,  sharply- 
hooked  bill,  which  enables  i|  to  kill  small  birds  and  mice.  In  its  sjum- 
mer  home  it  is  probably  njnch  m()re  inst'lHivontus  tlian  with  us.  It 
comes  to  the  Unitejl'StateJat  a, time  when  insects  are  not  abundant, 
and  feeds  mai^jiy  uj)i»»">*iiall  bijds,  mammals,  and  grasslioppers. 
Mice  were  foupd-^lione-taird  of  the  stomachs  examined  by  the  liio- 

hmoreAhan  iialf  of  those  identified  were  meadow 

sinioe.     Doctor  Mearns  iyquoted"  as  authority  for  the  statement  that 

Alinnesota  during  March  shrikes  live  almost  exclusively  on  meadow 

Farmers' have   noticed    that   the   northern    shrike,    or 

i(;h""^^***V  r^j-^""  ■"""'^"—  mice.     The  birds  are  often  seen  at 

^the  BioIogEcnl  Survey.  Cu<.-kooH  ami  Slirlkes  lu  their  Keliitioii 


52  AN   ECONOMIC   STUDY   OP   FIELD   MICE. 

husking  time  as  thoy  hover  in  the  air  or  sit  on  a  fence  post  or  top  of 
a  hedge,  ready  to  pounce  upon  every  mouse  that  escapes  from  com 
shocks  as  they  are  torn  down  or  moved. 

The  smaller  shrikes  {Lanhis  Ivdoricianus  and  subspecies)  also 
somewhat  resemble  mocking  birds  in  color.  They  are  summer  resi- 
dents of  many  parts  of  the  United  States.  As  insects  are  abundant 
during  the  greater  part  of  their  stay,  they  are  insectivorous  to  a 
greater  extent  than  the  northern  slirike.  Stomach  examinations 
provtf  that  mice  form  Ifi  per  cent  of  the  food  for  the  entire  year,  but 
the  birds  are  less  able  than  the  larger  species  to  cope  successfully 
with  adult  meadow  mice,  yet  they  undoubtedly  destroy  a  good  many 
voles,  and  several  have  been  identified  in  their  food;  but  smaller 
mice  are  more  frequently  caught. 

Although  shrikes  destroy  a  few  useful  birds,  tliey  more  than  com- 
pensate for  this  by  their  destruction  of  small  rodents  and  insects,  and 
they  fullj'  merit  protection  by  the  farmer. 


Members  of  the  order  IJerotfioti^m,  including  herons,  storks,  and 
ibises,  are  iisunlly  persistent  enemies  of  meadow  mice.  Many  of 
them  frequent  meadows  and  swamps,  especially  in  the  breeding  sea- 
son. Unfortunately,  the  summer  range  of  the  larger  number  of  spe- 
cies is  too  far  south  to  bring  them  much  in  contact  with  voles.  How- 
ever, !)  few  sjjecies  spend  the  summer  wheiv  mice  abound  and  make 
them  an  important  part  of  their  food. 

Of  our  herons,  the  American  bittern  (Botaiiriin  leniigmosus)  is 
probably  the  best  known  destroyer  of  voles.  The  bird  is  a  summer 
resident  in  all  suitable  localities  in  temperate  North  America,  making 
its  home  in  moist  meadows,  bogs,  and  swamps.  Baird,  Brewer,  and 
Ridgway  say  of  it:  "  It  does  not  uu>ve  about  much  by  day,  although 
it  is  not  strictly  nocturnal,  but  is  sometimes  seen  flying  low  over  the 
marshes  in  pursuit  of  short-tailed  or  meadow  mice,  whicli  are  fre- 
quently taken  whole  from  it.-i  stomach." "  Records  of  the  Biological 
Survey  contain  a  number  of  instances  in  which  meadow  mice  were 
found  in  stomachs  of  this  sjweies. 

Among  other  IJerodlonex  that  feed  upon  meadow  mice  are  the  least 
h\Xteri\{Ardettn  exilh),  wood  ibis  {Tantalus  lorulator),  great  blue 
heniu  {Ardea  herodiax).  American  egret  {Tlerodian  ef/retia).  snowy 
lieron  (Etiri-tta  mndidinniwii),  and  the  black-crowned  night  heron 
{Nyvtlcorax  nyrtirorax  niiriys).  While  frogs,  fish,  and  fresh-water 
crustaceans  form  the  major  |X)rtion  of  their  food,  they  feed  also  \ipon 
mice,  shrews,  and  other  small  mammals.  As  a  group  they  undoubt- 
edly effect  a  reduction  in  the  numbers  of  meadow  mice  in  America. 

During  a  plague  of  field  mice  {PeromyHcux  in  this  case)  in  South 
America  in  1872-73  Mr.  W.  H,  Hudson  observed  that  storks  became 


"  The  Water  Birds  of  North  Ainerloii,  vol.  1,  p.  70,  1884, 
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very  numerous.  He  says :  "  In  the  autumn  of  the  year  [May,  1873] 
countless  number  of  storks  {Oiconia  magn'ira  [Euxenura  •mitgmra\) 
and  short-eared  owls  {Aeio  acdpitrinus)  made  their  appearance. 
They  had  also  come  to  assist  in  the  general  feast.  *  ♦  •  Years 
have  perhaps  passed  during  which  scarcely  an  individual  of  these 
kinds  has  been  seen;  all  at  once  armies  of  majestic  white  storks  are 
seen  conspicuously  marching  about  the  plain  in  all  directions,  while 
the  night  air  resounds  with  the  solemn  hootings  of  innumerable 
owls.""  European  writers  bear  testimony  to  the  usefulness  of  the 
common  stork  {Cironia  t-ifonm)  in  destroying  voles  and  other  kinds 
of  mice. 

The  family  of  cranes  {Gruid<v)  range  farther  north  than  the 
herons,  and  the  three  Xorth  American  species  are  known  to  feed  to 
some  extent  upon  voles,  capturing  both  young  in  the  nests  and  adnlfs. 
The  habitat  of  cranes  includes  upland  prairies  a-s  well  as  moist 
meadows,  and  thus  probably  they  prey  upon  more  species  of  voles 
than  herons  do. 

Although  the  usual  foo<I  of  gulls  (Laridie)  consists  of  fishes  and 
insects,  they  feed  also  upon  riHlents.  During  the  vole  outbreak  in 
Scotland  in  1892  several  sjjecies  of  gulls,  notably  the  great  black- 
backed  gidl  (Larm  marinmt).  fod  upon  the  field  mice;  and  gulls  are 
usually  named  among  the  species  that  feed  upon  lemmings  during 
their  migrations.  It  is  highly  probable  that  the  larger  American 
gidls  feed  upon  field  mice  whenever  they  find  them. 


Snakes  must  be  included  among  the  natural  enemies  of  field  mice. 
While  nearly  all  snakes  feed  extensively  upon  insects,  luany  of  them 
eat  vertebrates,  including  fishes,  reptiles,  btitrachiaiH,  birds,  and 
mammals.  The  larger  bull  snakes  {Pitnophw) ,  black  snakes  (Cal- 
lopeltis)^  and  rattlesnakes  {Crotalus)  of  the  United  States  feed 
largely  upon  mammals,  including  rabbits.  )>rairie  dogs,  pocket  go- 
phers, and  ground  squirrels,  as  well  as  different  species  of  rats  and 
.  mice.  Black  snakes  and  bull  snakes  probably  kill  more  field  mice 
than  the  others;  but  black  snakes  destroy  also  u  considerable  number 
of  nestling  birds  and  birds'  eggs,  so  that  part  of  their  beneficial 
work  is  offset  by  this  injurious  habit.  A  nurseryman  in  Pennsyl- 
vania reports  that  he  secured  immunity  from  mice  in  his  niirsori-  by 
turning  loose  in  it  50  black  snakes.  On  the  whole,  snakes,  except 
the  venomous  species,  are  deserving  of  the  farmers'  protection.  Like 
the  toad,  the  smaller  kinds  feed  almost  wholly  upon  insects;  but  an 
inherent  prejudice  induces  thoughtless  peo|>le  tit  every  opportunity 
to  destroy  these  friends  of  agriculture. 

■  NaturallHt  in  I.a  I'lntn.  i>ii.  IVt-^;~>.  imi. 
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BEFBESSION  OF  FIELD  JCICE— ACTIVE  KEASUSES. 

We  pass  now  to  a  consideration  of  such  means  for  the  repression 
of  voles  as  are  under  tlie  immediafe  control  of  the  farmer.  These 
consist  of  trapping  and  other  mechanical  methods  of  destruction  and 
tlie  use  of  poisons,  fumes,  and  micro-organisms. 


Trapping  is  a  simple  way  to  destroy  field  mice,  but  it  is  seldom 
resorted  to  because  few  people  have  patience  to  follow  it  uj)  per- 


sistently and  to  look  after  the  necessary  large  nnniber  of  traps. 
When  field  mice  ai-e  abundant  it  is  essential  to  use  many  traps  and  to 
contiiHie  trapping  for  several  weeks.     Equipi>ed  with  a  Iiundred  or 


l''ii;.  ::.      I'lilil  iiihiim'  i'iiiiuIiI  in  iinhRtCiMl  eitlllnlliK'  triip, 

more  effci-tivc  lnii)s,  a  {i<iod  trajtper  should  be  able  to  make  decided 
inroads  upmi  tlie  iiunilM-rs  of  the  pests,  if  not  to  practically  extermi- 
nsite  Iheui  over  a  limited  area. 
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Trapping  has  special  advantages  for  small  areas  such  as  lawns, 
gardens,  and  vegetable  or  nursery  pits  and  packing  houses,  where 
a  limited  number  of  mice  are  present,  and  wherever,  for  any  reason, 
there  are  objections  to  the  laying  out  of  poison.  As  voles  do  not 
readily  enter  cage  traps,  siinple  wire  traps  of  the  guillotine  order, 
in  which  mice  are  instantly  killed,  are  the  most  effective  (text 
figures  2  and  Z) . 

Traps  without  bait  may  be  set  across  the  runs  of  the  uiice,  where 
the  animals  spring  them  by  coming  in  contact  with  the  trigger, 
or  they  may  be  baited  with  oat  or  corn  meal.  For  trapping  pine 
mice  an  opening  should  be  made  in  the  underground  tunnel  large 
enough  to  receive  the  trap,  which  should  l>e  set  across  the  bottom  of 
the  runway.  The  traps  may  be  baited  or  not,  but  the  opening  should 
be  covered.    " 

CTLTIVATION. 

Thorougli  cultivation  of  fields  tends  to  keep  down  the  number  of 
voles.  Cultivation  implies  the  destruction  of  weeds  and  all  the  an- 
nual growths  that  provide  winter  slielter  for  the  animals.  The  mere 
plowing  of  a  field  badly  infested  by  mice  is  suflicient  to  drive  out  most 
of  them.  However,  as  a  rule  the  animals  escape  to  adjoining  fields 
and  return  to  their  old  haunts  when  growing  crops  or  weeds  afford 
sufficient  shelter. 

The  Scottish  vole  plague  of  1892-93  originated  in  hill  pastures, 
where  heather,  mos.s.  and  numerous  grasses  afforded  abundant  shelter. 
The  outbreak  on  the  border  farms  in  1876-77  occurred  under  similar 
conditions.  The  Thessalian  vole  plague  of  1891  and  18i)2  apparently 
grew  out  of  peculiar  conditions  of  cultivation.  The  district  visited 
by  the  mice  is  an  extremely  fertile  one  on  the  plains  near  I^arissa. 
The  lands  are  mostly  in  large  holdings,  the  owners  of  which  rent  the 
fields  to  peasants  who  live  in  the  villages.  Owing  to  primitive  methods 
of  cultivation,  each  peasant  has  only  a  small  tract.  As  the  number 
of  renters  is  small,  a  system  of  rotation  is  practiced  which  brings  the 
same  tracts  into  cultivation  about  once  in  three  years,  while  two-tliirds 
of  the  district  lies  fallow.  In  the  fallow  lands  voles  multiply  until  at 
times  they  invade  the  cultivated  lands  and  ruin  the  crops." 

\\'hile  a  high  state  of  tillage  does  not  always  bring  immunity  from 
voles,  it  does  much  to  lessen  the  danger  of  attacks  from  them.  A  sys- 
tem which  regularly  brings  all  the  land  of  a  district  under  the  plow 
and  permits  little  of  it  to  lie  unused  will  secure  the  greatest  immunity 
from  these  pests. 

0  Prof.  T.  Loeffler,  Ccntrnlblatt  fllr  Balcterlolc^ijlc  uiid  I'arasitecikunde,  vol.  12, 
pp.  1-17,  July  5,  1802. 
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OTHER   MECHANICAL   DEVICES, 

Mechanical  methods  of  destroying  voles  have  long  been  in  use,  and 
sometimes  are  effective.  In  some  countries  where  the  animals  are 
abundant,  considerable  reliance  is  placed  upon  the  efforts  of  laborers 
armed  with  spades  and  other  digging  tools  and  assisted  by  dogs.  In 
thin  manner  thousands  are  sometimes  killed. 

Trenching  also  is  a  favorite  method  of  catching  both  mice  and 
moles.  Trenches  a  foot  and  a  half  deep  are  dug  at  intervals  about  the 
infested  lands.  They  i  re  wider  at  the  bottom  than  at  the  top.  or  have 
perpendicular  sides.  The  animals  fall  into  these  pits  and  are  unable 
to  climl*  out.  Men  and  dogs  regularly  make  the  rounds  and  despatch 
the  animals  thus  caught.  This  method  was  used  effectively  in  Dean 
and  New  For&sts  in  1813  and  1814  and  in  the  later  vole  plagues  of 
Great  Britain  and  central  Europe. 

Inundation  with  water  and  fumigation  with  sulphur  have  been  em- 
ployed to  some  e.xtent  in  killing  field  mice,  XU  these  mechanical 
methods  involve  much  labor  and  are  slow  and  often  expensive. 

POISONING. 

As  the  laying  out  of  poison  for  wild  animals  is  attended  by  danger 
to  other  animals  and  to  human  beings,  it  should  never  be  intrusted  to 
the  ignorant  or  careles.s.  In  some  countries  the  laying  of  poison  is 
forbidden  by  law,  and  several  of  our  own  States  have  enactments 
I'egulating  the  practic-e  or  forbidding  it.  The  majoritj'  of  States  have 
no  legislation  prohibiting  the  use  of  poi,son,  and  the  matter  is  usually 
loft  to  the  judgment  of  the  individual  farmer,  to  whom  attaches  re- 
sponsibility for  any  damage  that  may  result  through  hia  carelessness. 


All  things  considered,  strjchnine  is  the  most  satisfactory  poison  for 
field  mice.  Although  a  very  deadly  substance,  it  is  less  dangerous  to 
handle  than  either  phosphorus  or  potassiimi  cyanide.  Its  extreme 
bitterness  renders  it  less  liable  to  be  mistaken  for  a  harmless  drug. 
Nevertheless,  every  precaution  should  be  taken  in  handling  it.  The 
strychnine  salt  most  used  commercially  is  strychnia  sulphate.  This  is 
the  best  for  poisoning  purposes,  since  it  is  soluble  in  boiling  water, 
while  the  alkaloid  requires  the  presence  of  an  acid  for  its  solution. 
To  disguise  the  bitterness  of  the  poison  when  employed  for  rodents, 
sugar  is  used,  or  the  strychnine  may  be  mixed  with  its  own  bulk  of 
commercial  saccharine. 

For  poisoning  field  mice  various  baits  may  be  recommended,  such 
as  wheat,  oatmeal,  and  corn,  among  the  grains,  and  seeds  of  various 
pjants,  as  the  tomato,  dandelion,  sunflower,  and  others.  The  bait 
should  be  soaked  over  night  in  a  poisoned  sirup,  which  may  be  pre- 
pared as  follows :  /  -  r 

_.  „,  Google 


POISONING   FIELD   MICE.  57 

Dissolve  an  ounce  of  strychnia  sulphate  in  a  pint  of  boiling  water; 
add  a  pint  of  thick  sugar  sirup  and  stir  thoroughly.  The  prepared 
sirup  may  be  scented  by  a  few  drops  of  oil  of  anise  or  rhodium,  but 
this  is  not  essential.  A  half  ounce  of  borax  is  said  to  keep  the  mixture 
from  molding. 

The  above  quantity  (a  quart)  of  sirup  is  enough  to  poison  a  half 
bushel  of  wheat  or  corn,  but  smaller  proportional  quantities  of  grain 
and  sirup  may  l>e  mi.ied  as  needed.  If  after  thorough  mixing  the 
solution  is  not  sufficient  to  wet  all  the  grain,  add  a  little  water.  After 
standing  over  night,  if  the  grain  is  too  wet,  a  little  dry  corn  meal  will 
take  up  the  excess  of  moisture.  If  oatmeal  is  used  as  a  bait,  when  the 
mass  is  wet  throughout  with  the  sirup,  it  may  be  used  immediately. 

Because  of  the  danger  of  destroying  native  birds,  such  as  quail, 
sparrows,  and  others,  the  poi.soned  bait  should  not  be  placed  in  ex- 
posed situations,  but  under  shelters  which  will  admit  mice  but  exclude 
birds.  Wide  boards  lying  upon  thin  cross  pieces  of  wood  are  excellent 
for  the  purpose.  For  pine  mice  baits  may  Ixi  placed  in  the  under- 
ground tunnels  without  endangering  birds.  For  other  mice  pieces  of 
drain  tile  about  I^  inches  in  diameter  may  l>e  laid  along  the  trails, 
and  the  baits  inserted  into  the  tiles  with  a  long  knife  or  spoon.  Tiles 
are  recommended  by  the  French  Minister  of  Agriculture,  but  old  tin 
cans  with  flattened  ends  or  small  openings  are  excellent  substitutes. 

In  winter  the  following  plan  is  especially  recommended  for  or- 
chards and  nurseries; 

Cut  small  twigs  from  branches  of  apple  trees  (suckers  are  excellent 
for  the  purpose)  and  either  dip  them  in  the  strychnine  sirup  or  apply 
the  sirup  to  them  with  a  brush.  Scatter  the  poisoned  twigs  near  the 
trees  to  be  protected."  This  plan  is  excellent  for  either  field  mice  or 
rabbits,  and  it  entirely  obviates  the  danger  of  poisoning  birds  or 
domestic  animals. 

Other  ToisoNfi. 

Among  other  poisons  that  have  been  recommended  for  the  destruc- 
tion of  field  mice  are  phosphorus,  potassium  cyanide,  and  various 
mineral  poisons,  including  arsenic.  The  mineral  poisons  as  a  nde 
are  less  virulent  than  the  others. 

Phosphorus,  when  properly  used,  is  an  excellent  though  rather 
slow  poison  for  rodents,  a  very  small  quantity  producing  death.  It 
is,  however,  dangerous  to  handle  both  Ixicause  of  the  liability  of 
severe  bums  and  because  of  the  danger  of  serious  conflagrations.  Its 
use  in  the  West  to  destroy  ground  squirrels  frequently  results  in  the 
burning  of  standing  grain  and  in  extensive  prairie  fires.  For  these 
reasons  we  do  not  recommend  its  use  for  poisoning  mice. 

Potassium  cyanide  is  a  most  deadly  poison,  almost  tasteless,  and 
with  no  known  antidote.  It  is  therefore  dangerous  to  man,  and  its 
general  use  for  poisoning  rodents  can  not  be  recommended.  It  is 
open  to  the  further  objection  that  upon  exposure  to  air  it  rapidly 
decomposes  and  becomes  less  effective. 
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Among  the  mineral  poisons  that  have  been  successfully  employed 
in  destroying  field  mice  is  burium  carbonate.  This  su)>stanoe  is  com- 
paratively cheap,  and  is  both  odorless  and  tasteless,  so  that  rodents 
do  not  detect  its  presence  in  food.  Its  action  in  the  digestive  tract 
of  rats  ami  mice  is  slow,  hut  reasonably  sure  to  produce  death. 
Larger  animals  are  not  aflfected  by  small  doses  of  the  poison,  such  as 
would  l>e  put  out  to  kill  mice;  and  for  this  reason  its  use  is  attended 
with  less  danger  than  that  of  strychnine  or  arsenic. 

This  poi.son  is  usually  administered  in  the  form  of  dough  made  of 
four-fifths  flour  or  meal  and  one-fifth  barium  carbonate.  A  little 
sugar  is  added  to  sweeten  the  mixture,  and,  if  desired,  a  couple  of 
drops  of  anise  oil.  The  dough  is  cut  into  small  lumps  (the  size  of  a 
large  j*^^)  f"i'  mice,  but  larger  ones  are  required  for  rats.  The  i)oisoii 
may  bo  fed  also  in  moistened  bread  or  oatmeal. 

Although  the  advantages  of  barium  carbonate  as  a  rodent  poison 
have  been  long  known,  it  has  recently  been  brought  into  prominence 
on  account  of  successful  experiments  in  destroying  field  mice  with  it 
made  by  Dr.  Lorenz  Hiltner,  of  Munich,  Germany,"  and  by  E.  Schri- 
banx  in  France." 

Winter  is  the  most  favorable  season  for  poisoning  field  mice. 
Summer  poisoning  is  usually  less  successful,  on  account  of  the  abund- 
ance of  gn^n  f<xid.  Although  the  animals  are  active  iu  nearly  all 
kinds  of  weather,  they  move  about  more  freely  in  winter  when  it  is 
comparatively  warm.  For  the  best  results,  therefore,  poison  should 
be  set  out  in. the  evening  of  rather  mild  days.  Since  mice  usually 
work  under  the  snow,  it  is  iiseless  to  put  out  poison  for  them  on  the 
surface  of  tlie  snow; 

The  importance  of  protecting  birds  during  poisoning  operations 
can  not  be  too  earnestly  insisted  upon.  In  France,  in  1905,  a  great 
scarcity  of  birds,  partjcidarly  partridges,  was  noticed  in  the  depart- 
ments of  Vienne,  Deux-Sevres,  and  Charente,  which  was  attributed 
to  the  extensive  use  of  poisons  during  1904  to  destroy  field  mice." 

Says  the  editor  of  Western  Field,  of  San  Francisco,  Cal. :  "  In  two 
or  three  counties  in  this  State — notably  in  that  of  Santa  Barbara — 
the  quail,  dove,  and  song  birds  are  being  threatened  with  actual 
extermination  from  poison  put  out  by  farmers  with  the  intent  of  kill- 
ing off  the  ground  squirrel  pests.  The  poison  has  been  scattered 
indiscriminately  over  wide  areas,  and  reliable  observers  keep  sending 
in  rojiorts  of  their  finding  thousands  of  dead  birds  of  all  kinds, 
victims  of  the  squirrel  bane."" 

aPriiktlHi'he  Rlilttor  f(lr  I'naiiKenbau  und  riiuizeiiscliutz,  vol.  I  (new  wrleH), 
pji.  112-n«,  Xm-piiilMT.  1SI0.1. 

*  .Toil  111(1 1  iVAgrleniture  I'rntlqnp,  \<A.  0  {new  iterlex),  No.  22,  pp.  708-710, 
1005. 

"  .T'liii'iiiil  d'Aio'lciiItum  I'rntligiip,  Sept.  14.  ItM)5,  p.  ^7  (iiuotlng  the  Journal 
'lVlnl«). 

ilWpslei'iL  Flflii,  vol.  S.  No.  1,  \<.  .'■.7,  rpl.runry,  ISKKi. 

-ctyGooj^lc 
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Additional  Methods  op  I'oisomnc. 

The  following  recipes  and  ivcomniendations  contain  iisefnl  hints 
to  farmers  who  for  any  reason  do  not  wisli  to  follow  the  recommenda- 
tions already  made: 

To  iirotect  trew  from  inlt*  we  take  blocks  of  woo<l  fi  inclies  in  length  by 
.t  ill  (liniiieter.  niid  with  n  KiK-qnartcr  auj;er  bore  n  hole  4  liirhoM  in  ileiitli. 
Mis  a  dessert  wimonful  of  iirsenlc  with  a  (juart  of  corii  meal,  or  In  tlint  projwr- 
tiim,  put  oiie  HiKwmfuI  In  encli  liox  prepared  as  alwvc.  anil  pnt  it  uiiiler  endi 
tree  beneath  tlie  niulci).  Renew  the  meal  once  or  twice  each  ycnr.  This 
process  1«  a  Hure  jirotw-tlim. — Ijewlw  II.  S|>ejir,  In  V.  S.  .\BTicii1tural  r{ei>ort 
for  18.12.  p.  liKl. 

DifTereut  itolflonoux  pre|>aratlona  hiire  l>ee]i  utied  with  effn-t  <tii  tlii>s<>  vermin. 
Tlie  folion'iuff  are  aiuong  the  best : 

Two  onnren  uf  carbonate  of  liaryten,  inixe«l  wltli  n  ixnind  of  suet  or  tallow : 
place  portions  of  this  within  their  burrows  or  aluut  liielr  haunts.  It  is 
greedily  eaten,  priKlni-es  grent  thirst,  and  tleiith  ensues  after  drinking.  TIiIr 
l«  an  effective  iKiison.  n«  it  is  Iwith  tasteless  niHl  odorless.     Or, 

Two  ounces  finely  powdered  arsenic,  2  ounces  lard.  10  drops  oil  of  rliodlnai, 
mixed  with  flour  or  tneal  into  a  tiiick  dniutb.  and  pills  of  it  scattered!  about 
the  orchard  and  nurseries. — E.  A.  Samuels,  In  T'.  S.  ARrlcultural  Iteixirt.  ^^M;;t, 

These  animals  (.1/.  agmtiii)  had  devoured  tiie  suit-iilcnt  flciwer  stems  of  some 
linndred  Lubrlia  earrliiialiK  and  the  Bestiy  stems  of  I'anipas  Rrass  {AniniUi 
iiinipieua) .  After  niaktnf;  a  iiumlier  of  futile  e.tjierlnients,  I  nolifwl  the  aai- 
uials  feedlne  on  tbindelion  seeds.  Se<-Hrln)[  some  rijie  heads  of  dandelions  and 
Putting  off  tlie  down,  I  steeiied  tlieni  In  a  solution  of  slr.vchninp  tmd  laid  tliem  in 
the  runs  of  tlie  voles.  In  a  few  days  I  had  exterminated  all  of  tiiciu  from  tlie 
gardea.—I).  Melville,  in  Anualu  of  Scottish  Xatural  History.  .lanuar.v.  ISlKt, 
pp.  41-42. 

In  the  month  of  February  liaif  a  ton  of  oue-and-a-balf  Inch  dmin  tiles  were 
laid  down  separately  throughout  the  plantations  and  a  teaspoonful  of  oatmeal 
was  placed  In  each,  which  was  soon  discovered  and  eaten  by  the  mice.  I'Ikhi- 
phoruB  paste  was  then  ailded  to  the  niPiU  and  latterly  sniall  n"""t"les  of 
arsenic.  The  plan  snn-eedeil  ihcrfei-tly,  and  in  a  very  sliort  time  they  were  all 
destroyed. — Sir  Robert  Menzles,  Itaunock.  I'ertbsliire,  Sc<)tland. 

A  mixture  of  fonr-flfths  flour  and  oue-flftb  arsenl.-  is  Introduced  liy  tbe  aid  of 
a  small  palette  knife  Into  the  middle  of  a  drain  pi|ie  with  an  InCfrnal  dlanielei- 
of  about  S  centimeters  (li  Inches),  and  this  iiliie  is  then  put  near  tbe  holes  of 
tbe  mice. — Reconmiended  by  the  French  Minister  of  ARficulture  in  a  letter  to 
tbe  British  Vole  Commission  of  1802. 

I  shell  out  pumpkin  seed,  grind  ft  Into  uieiil,  and  mis  with  strychnine.  Tbis 
Is  put  Into  a  tomato  or  corn  i'Sd,  the  sldi-s  bent  Hut.  wo  that  no  (itber  animal 
can  get  at  the  meat,  and  the  can  then  laid  im  the  side.  It  Is  n  great  success. — 
Method  used  by  Fred.  Noerenberg,  Cascade  Springs.  S.  Dak. 

FDMIOATION. 

Generally  speaking,  the  various  methods  of  fumigation  for  de- 
stroying field  mice  are  iinsiiccessfiil.  Nearly  nil  the  s[K;cies  have 
numerous  burrows,  and  it  is  difficult  to  determine  the  occupied  ones. 
To  insure  success,  therefore,  all  the  burrows  must  be  fumigated,  and 
the  amount  of  labor  and  material  involved  makes  the  methods  too 
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expensive.  However,  occasionally  carbon  bisiilphid  may  be  used  to 
advantage,  especially  with  pine  mice.  A  little  of  the  liquid  is  poured 
upon  a  piece  of  rag  or  other  abssorbent  material  and  this  pushed  into 
the  burrow,  which  at  once  should  be  closed  with  soil  to  confine  the  gas. 

MICR0-0BGAXI8MS. 

The  efforts  of  Ijoeffier,  Danysz,  Mere.shkowski,  and  other  European 
bacteriologists  to  destroy  field  mice  by  means  of  infectious  diseases 
have  been  partially  successful,  but  as  yet  no  disease  appears  to  have 
been  found  that  is  really  contagious.  As  long,  therefore,  as  infec- 
tion can  be  effected  only  by  direct  inoculation  or  through  the  food, 
the  methods  have  little,  if  any,  advantages  over  ordinary  poisons. 

The  Biological  Survey,  cooperating  with  the  Bureau  of  Animal 
Industry,  is  engaged  in  exiwriments  with  various  micro-organisms 
for  destroying  field  mice  and  other  rodents,  and  practical  results 
along  these  lines  may  yet  lie  reuched. 

BECOKHENDA'nONS  TO  gABMEBft 

When  conditions  are  unusually  favorable  for  an  increase  of  voles, 
the  farmer  should  put  forth  all  possible  efforts  to  repress  them. 
With  cooperation  among  the  farmers  of  a  district  serious  losses  may 
readily  be  prevented.  The  danger  lurks  outside  of  cultivated  areas 
and  in  the  swamps,  forests,  and  waste  places  along  fence  rows  and 
small  brooks  that  harl)or  weeds  and  underbrush.  It  is  by  giving  at- 
tention to  thest^  and  by  reducing  to  a  minimum  the  extent  of  shelter 
for  miw  that  the  farmer  can  most  successfully  protect  his  crops. 

A  second  important  consideration  is  the  protection  of  animals  and 
birds  that-  prey  upon  field  mice.  The  farmer  should  by  all  means 
acquaint  himself  with  the  food  habits  of  the  various  species  of  wild 
animals  of  his  vicinity,  to  the  end  that  he  may  distinguish  friend 
from  foe.  Kvery  farmer  can  do  much  in  his  community  to  help  form 
an  enlightened  sentiment  in  favor  of  beneficial  birds,  mammals,  and 
other  animals. 

rREVENTKIN    OK    INJURY    TO    ORCHARDS    AND    NIIRBERIR3. 


Injury  to  orchards  and  nurseries  by  field  mice  may  generally  be 
prevented  by  forethought  and  the  exercise  of  ordinary  care.  Of 
first  importance,  always,  is  clean  tillage.  No  grass  or  weeds  should 
1)6  left  in  or  near  the  nursery.  So  well  is  this  understood  by  the  ma- 
jority of  experienced  nurserymen  that  by  clean  tillage  they  secure 
practical  immunity  from  tlie  ravages  of  mice  except  in  winters  of 
deep  and  long-lying  snow.  If  grass  and  wee<ls  are  destroyed  in  fence 
comers  and  waste  lands  near  the  nursery,  complete  immunity  from 
mice  ravages  can  Ih*  depended  upon  even  in  winters  of  deep  snow, 

Unfortimntely,  nurserymen  can  not  control  the  lands  which  environ 
their  trws,  and  when  snow  falls  to  a  consi<lerable  depth  prompt 
measures  are  sometimes  necessary  to  keep  mice  from  destroying  them. 
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This  can  be  accomplished  most  readily  by  dragging  a  heavy  log  or 
stick  of  timber  several  times  around  each  block  of  trees,  packing  the 
snow  so  firmly  that  mice  can  not  tunnel  under  It,  If  this  precaution 
is  taken  promptly  after  the  first  snow  fall,  subsequent  falls  will  re- 
quire but  little  attention.  Some  nurserj'men  plow  furrows  on  both 
iiides  of  the  trees, -throwing  up  the  soil  in  a  ridge  along  the  rows;  but 
the  expedient  is  of  doubtful  utility. 

Much  of  what  has  been  said  about  the  nursery  will  apply  as  well 
to  young  orchards.  Clean  cultivation  is  equally  important,  and 
under  no  circiimstftnces  shoiild  matted  grass  be  allowed  around  the 
trunks  of  trees  or  litter  be  permitted  to  accumulate  in  the  orchard 
or  along  its  borders.  In  case  of  heavy  snows,  dragging  should  be 
resorted  to  or  the  snow  stamped  down  carefully  aroimd  each  tree. 

In  the  absence  of  snow,  a  cleared  space  of  about  18  inches  radius 
about  (he  trunk  of  each  tree  is  enough  to  prevent  damage.  The 
surface  of  the  cleared  space  should  be  as  smooth  as  possible,  as  even 
clods  of  earth  may  afford  shelter  for  mice. 

If  any  part  of  "the  orchard  is  so  located  as  to  be  subject  to  snow- 
drifts and  mice  are  abundant  in  the  vicinity,  tree  protectors  should 
be  used.  These  may  bo  had  of  dealers  for  (iO  to  "5  cents  per  hundred 
or  (hey  may  be  made  by  the  farmer.  Those  offered  for  sale  are  usu- 
ally wood  veneers  of  some  sort.  In  California  the  wood  of  a  picca 
(Yvcca  breoifolia)  is  utilized  for  the  purpose.  Strips  of  wire  cloth 
make  excellent  protectors,  and  tarred  paper  is  a  favorite  with  some 
horticulturists.  The  wire  cloth  or  pajrer  is  cut  into  strips  about  7 
inches  wide  and  at  least  15  inches  long.  A  strip  is  secured  around 
each  tree  with  wire  or  cord.  Tarred  paper  should  never  be  used  on 
very  young  trees,  and  when  used  on  others  should  not  be  left  in  place 
during  the  summer,  since  it  may  injure  the  growing  tree. 

Various  paints  and  washes  have  l>een  recommended  to  prevent 
attacks  of  mice  and  rabbits  in  orchards.  The  majority  of  these  are 
without  merit  and  some  of  them  arc  liable  to  kill  young  ti-ees.  Some 
of  the  washes  require  renewal  after  every  hard  rain.  In  experiments 
with  a  wash  of  whale-oil  soap,  crude  carbolic  acid,  and  water,  for 
apple  trees,  it  was  found  that  in  about  forty-eight  horn's  the  carlwjlic 
acid  had  so  far  evaporated  that  mice  renewed  their  work  upon  the 
hark.  Blood  and  grease,  said  to  give  immunity  from  rabbit  attacks, 
would  invite  the  attacks  of  field  mice. 

Reports  recently  received  by  the  Biological  Survey  seem  to  indicate 
that  the  ordinary  lime-and-suiphur  wash,  recommended  for  the  winter 
spraying  of  trees  to  destroy  the  San  Jose  scale,  is  an  effective  pre- 
ventive of  the  attacks  of  both  mice  and  rabbits.  Personal  observa- 
tions during  the  winter  of  1906-7  indicate  that  this  claim  is  well 
founded.  Several  correspondents  state  that  they  have  tried  the  wa.sh 
successfully,  and  the  matter  is  worth  further  investigation.  The  wash 
is  very  cheap  (from  1  to  2  cents  a  gallon  when  prepared  in  45  to  50 
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gallon  quantities)  and  is  easily  applied  to  the  trunks  of  trees  either 
in  tlic  fonn  of  a  spray  or  by  the  use  of  a  bmsli.  One  thorough  appli- 
cation in  Xovenilx-r  would  probably  be  effective  for  the  entire  winter. 
The  ingredients  of  the  wash  are  iiO  pounds  of  unslaked  lime,  15 
pounds  flowei"s  of  sulphur,  and  water  to  make  45  to  50  gallons.  The 
mixture  should  be  boiled  in  an  iron  kettle  at  least  an  hour  and  applied 
to  the  trees  while  warm." 

Winter  mulching  of  trees  is  dangerous,  unless  the  neighborhood  is 
known  to  be  free  fram  mice.  Mulch  containing  straw  may  be  placed 
in  the  orchard  in  spring,  but  it  should  be  removed  before  the  approach 
of  cold  weather.  Fine,  thoroughly  rotted  manure  may  be  used  in  the 
orchard  with  but  little  danger.  Lime  or  ashes  about  the  trunks  of 
trees  has  some  value  in  keeping  off  mice,  but  clean  cultivation  is 
equally  or  more  effective. 

KEMEUIES   FOR   I^'JUREU   TREEU. 

^^^leu  trees  are  girdled  by  mice,  portions  of  the  imier  bark 
(cambium  layer)  are  often  left,  partly  covering  the  hard  wood 
below.  If  sunlight  and  wind  have  free  access  to  the  injury,  the 
remaining  bark  dries  up  and  the  tree  dies.  If  light  and  air  are 
excludetl,  new  bark  will  form  and  the  wound  quicklj'  heal  over.  To 
facilitate  the  healing  process,  it  is  important  that  wounds  be  covered 
as  soon  as  possible.  As  a  covering  for  woimded  trees,  wax,  paint, 
strips  of  cloth,  clay,  and  cow  dung  have  been  recommended,  but 
none  of  them  has  any  advantages  over  fresh,  loose  soil.  Unless  the 
ground  is  frozen,  this  is  always  available  and  easily  applied  to 
wound.s  near  the  gi\)nnd.  All  that  is  needed  is  to  mound  up  the 
soil  about  the  trunk  of  the  tree  high  enough  to  cover  the  wound. 
Allowance  should  Ix'  made  for  settling  of  the  soil,  and  the  covering 
.should  remain  during  the  entire  summer.  Plate  VIII  shows  trees 
5  inches  in  dianu'ter  which  were  completely  girdled  by  mice  in 
DeceudK'r,  1903.  Soil  was  heaped  about  the  tntnks  in  January,  1004, 
and  allowed  to  remaui  until  May,  11)05.  when  it  was  removed  and 
the  photographs  made.  Xew  bark  completely  covered  the  wounds, 
leaving  slight  visible  scars. 

If  large  fruit  trees  are  injured  high  up,  as  sometimes  happens 
when  snow  is  drifted  about  them  and  mounding  up  the  soil  is  imprac- 
ticable, there  are  other  means  of  saving  them.  If  the  injury  is  not 
too  extensive,  grafting  wax  should  be  applied  to  the  wounds  and  the 
tree  wrapped  with  striiw  of  cloth.  If,  however,  the  cambium  be 
eaten  through  over  considerable  surface,  bridge  grafting  may  be 
resorted  to. 

Bridge  grafting  is  not  difficult.  It  consists  in  bridging  over  the 
girdle  of  eaten  bark  by  means  of  scions  or  small  twigs  of  the  same 
kind  of  tife.  The  injured  bark  at  the  fop  and  bottom  of  the  wound 
shoidd  Ik>  cut  back  to  live,  healthy  (issue  and  small  clefts  or  notches 
of  Aitri'-ulture,  lOOil.  jip.  42!)-14ti.  Llui<Miiili>Iiur 
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made  in  it.  The  ends  of  the  scions  are  then  cut  to  fit  these  notches, 
the  scion  itself  being  left  slightly  longer  than  the  span  of  the  injury, 
so  that  they  may  be  sprung  into  position  and  held  firmly.  The 
cambium  layer  of  tree  and  scion  should  meet  over  as  much  surface  as 
possible.  Some  operators  use  a.  chisel  to  cut  the  notches  and  a  small 
nail  or  tack  at  each  end  to  hold  the  scion  in  position.  Tlie  last  step 
is  to  cover  all  exposed  ait  surfaces  with  grafting  wax  or  tn  bind  all 
with  waxed  cloth  so  as  to  exclude  air  until  the  scions  are  firmly 
united  with  the  ti-ec. 

If  young  orchard  trees  are  but  slightly  injured  a  covering  of  graft- 
ing wax  may  be  applied  with  good  results,  Ihough  a  covering  of  soil 
is  equally  effective.  The  usefulness  of  paints  for  damaged  trees  de- 
pends both  upon  the  stage  of  growth  and  the  composition  of  the 
paints.  Some  are  said  to  kill  trees  if  applied  in  the  spring.  Coal 
tar  will  do  the  same,  as  the  writer  learned  by  costly  experiment. 
Pine  tar  has  been  highly  recommended  for  wounded  trees,  but  it 
has  been  known  to  kill  young  peach  trees  to  which  it  was  applied  to 
keep  away  mice. 

For  rmrsery  stock  badly  injured  by  mice  there  is  no  remedy.  AMien 
the  injury  is  slight  the  wounds  may  be  covered  witli  wa.x  or  soil  and 
will  heal  over  in  a  season,  delaying  sale  for  a  year.  This  applies  to 
lx>th  deciduous  trees  and  evergreens.  In  the  case  of  young  trees,  when 
the  injury  is  considerable  the  tops  may  be  cut  out  and  new  ones 
grown  more  quickly  than  fresh  stock,  but  this  is  possible  only  when 
the  wounds  are  well  above  the  original  graft.  In  the  case  of  valu- 
able or  rare  sorts  bridge  grafting  may  be  resorted  to,  but  for  ordi- 
nary stock  it  is  cheaper  to  pull  up  the  injured  trees  and  grtiw  new 
ones, 

SI)  MMARY. 

Field  mice,  because  of  their  small  size,  secretive  habits,  and  great 
fecundity,  often  become  a  menace  to  farm  and  orchard  crops  in  many 
parts  of  the  country.  In  the  Old  World,  as  well  as  in  America,  cor- 
rective measures  begun  after  a  plague  of  the  animals  is  in  full 
progress  have  usually  proved  ineffectual.  Preventive  measures,  if 
carefullj'  carried  out,  are  sufficient  to  avoid  serious  losses. 

Among  the  more  important  measures  for  preventing  ravages  by 
field  mice  are  the  following : 

1.  Protection  of  the  natural  enemies  of  field  mice,  particularly 
owls,  most  hawks,  shrikes,  snakes,  skunks,  badgers,  and  most  species 
of  weasels. 

2.  Elimination  of  the  breeding  grounds  of  field  mice  by  draining 
swamps  and  cleaning  waste  places  that  afford  the  animals  harborage. 

3.  Periodic  plowing  of  grass  and  other  lands  for  the  rotation  of 
crops. 

4.  Clean  cultivation  of  corn  and  all  other  crops,  and  espe<!ially  of 
orchards  and  nurseries.  >b'j[c 
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5.  Clean  mowing  of  grass  lands  and  permanent  meadows,  so  that 
no  old  grass  is  left  over  winter. 

6.  Careful  burning  about  orchards  and  gardens  .of  weeds,  trash, 
and  litter  of  all  kinds  that  may  serve  the  animals  for  winter  shelter. 

7.  When  necessary,  the  burning  of  dead  grass  in  meadows  and  pas- 
tures. This,  however,  should  not  be  delayed  till  late  spring,  when 
ground  birds  are  nesting, 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Aohicultdre, 

Bureau  of  Biological  Survey, 
Washington,  D.  C,  November  1, 1907. 
Sir:  I  have  the  honor  to  transmit  herewith   for  publication  as 
Bulletin  No.  32  of  the  Biological  Survey  a  report  on  the  food  habits 
of  the  grosbeaks,  by  W.  L.  McAtee.    The  grosbeaks  are  a  small  group 
of  finches,  hitherto  more  widely  appreciated  for  their  bright  plum-   ■ 
age,  sweet  song,  and  attractiveness , as  cage  birds  than  for  their  serv- 
ices to  agriculture.     These  are  here  shown  to  be  of  such  character 
as  to  entitle  the  several  members  of  the  group  to  every  consideration 
at  the  hands  of  tlie  farmer. 

The  illustrations  which  accompany  this  pajwr  are  considered  essen- 
tial to  a  proper  understanding  of  the  text. 

Eespectfully,  H.  W.  Hbnsiiaw, 

Acting  Chief  Biological  Surceij. 
Hon.  James  Wilson, 

/  of  Agriculture. 
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FOOD  HABITS  OF  THE  GROSBEAKS. 


XHTBODTTCnON. 

Two  distinct  groups  of  finches  or  sparrows  are  commonly  known 
as  grosbeaks.  One  of  these,  which  includes  the  pine  and  evening 
grosbeaks,  is  of  little  practical  importance,  since  its  members  breed 
and  pass  most  of  their  lives  in  mountainous  regions,  or  in  the  northern 
parts  of  North  America.  The  other  group  includes  the  cardinal, 
gray,  rose- breasted,  black-headed,  and  blue  grosbeaks,  which  spend 
cither  the  summer  or  the  entire  year  within  agricultural  regions  of 
the  United  States.  Hence  their  food  habits  are  of  considerable  im- 
portance to  the  farmer. 

The  members  of  the  first-named  group  may  be  dismissed  with  the 
statement  that  during  the  period  when  they  occur  in  non-mountainous 
districts  their  food  consists  largely  of  wild  seeds  and  berries.  Appar- 
ently the  best  relished  are  those  of  mountain  ash,  choke  cherry,  box 
elder,  white  ash,  and  maple,  and  of  spruce,  red  cedar,  and  other  con- 
iferous trees.  The  food  habits  of  the  second  group  are  treated  in 
detail  in  the  following  pages. 

CABDINAL. 

(Cardinally  cardUialig.     Plate  1.  FrontUplece.) 

DISTRIBUTION    AND   HABITS. 

The  brilliant  and  easily  recognized  cardinal  ranges  over  much  of 
Xorth  America.  It  occurs  from  southernmost  Mexico  and  northern 
Central  America  north  to  New  York,  Ontario,  and  northern  Iowa, 
and  west  to  central  Kansas,  Arizona,  and  Lower  California.  In 
parts  of  this  area  the  size  and  color  have  been  so  modified  by  climatic 
and  other  causes  that  12  varieties  or  subspecies  are  distinguishable. 
Five  of  these  reside  in  the  United  States,  and  while  they  bear  no  dis- 
tinctive vernacular  names,  the  species  as  a  whole  is  well  supplied, 
being  variously  known  as  cardinal  grosbeak  or  cardinal,  Virginia 
nightingale,  redbird,  and  also  as  the  crested  or  topknot  redbird, 
in  distinction  from  the  summer  redbird  or  tanager. 

The  cardinal  is  resident  wherever  found ;  that  is,  the  neighborhood 
where  the  bird  rears  its  young  is  its  home  throughout  the  year.  It  is 
most  abundant  perhaps  in  the  Southern  States,  where  almost  univer- 
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sail;  it  is  known  as  the  redbird,  and  is  often  kept  as  a  household  pet. 
Affection  for  the  bird,  however,  is  not  confined  to  the  Soiith,  for  its 
loud,  ringing  song,  bright  plumage,  and  vivacious  manner  make  it  a 
favorite  wherever  it  lives.  When  winter's  snows  cover  its  favorite 
feeding  grounds  the  redbird  becomes  bolder  and  seeks  its  fare  about 
sheds  and  barns  and  even  among  the  horses'  feet.  Spring  return- 
ing, its  natural  food  supplies  are  once  more  available,  and  then  the 
cardinal  mostly  frequents  hedges,  fence  rows,  and  brushy  thickets. 
The  cardinal  is  one  of  the  few  birds  which  sings  throughout  the  year, 
although,  of  course,  its  songs  are  rendered  more  frequently  and  in 
greater  perfection  during  the  breeding  season. 

The  nest  is  loosely  built  and  generally  is  placed  in  a  bush  or  vine, 
often  in  the  densest  tangles;  in  it  three  or  four  speckled  eggs  are  laid. 
The  first  set  of  eggs  usually  is  completed  in  May,  but  the  second 
clutch  is  sometimes  postponed  until  late  summer.  The  cardinal  is 
very  sensitive  to  any  interference  in  its  domestic  affairs,  and  un- 
finished nests  and  even  those  containing  full  complements  of  eggs 
are  deserted  upon  slight  provocation.  Hence  one  who  would  have 
cardinals  for  neighbors  must  see  to  it  that  the  birds'  privacy  is  un- 
disturbed. The  male  redbird  is  a  model  parent,  rushing  to  the  de- 
fense of  the  nest  in  every  emergency,  doing  a  great  share  of  the 
feeding  and  otherwise  earing  for  the  young.  The  first  birds  of  the 
year  usually  begin  to  shift  for  themselves  about  midsummer. 

The  nest  of  the  redbird  is  often  within  a  few  feet  of  the  ground, 
and  this  circumstance  leads  to  the  destruction  of  many  sets  of  eggs 
and  broods  of  young  by  snakes,  cats,  and  prowling  wild  mammals. 
Hence  the  bird  needs  protection,  and  when  this  is  afforded  it  easily 
maintains  its  numbers. 


Aa  mentioned  above,  the  cardinal  has  ever  been  a  favorite  cage 
bird,  and  in  some  localities  in  the  south  great  numbers  have  been 
trapped  and  sold  into  captivity.  In  times  past  it  has  suff»-ed 
greatly  also  from  the  persecution  of  millinery  collectors.  Despite 
legal  enactments  against  the  killing  of  birds  for  hat  gear,  even  yet 
the  practice  has  by  no  means  ceased,  and  among  other  useful  birds 
the  cardinal  still  suffers  to  a  greater  or  less  degree.  In  the  District 
of  Columbia  cardinals  were  noted  on  hats  as  late  as  1906, 

The  extent  of  the  former  traffic  in  wild  birds  for  cage  purposes 
was  remarkable.  "Thousands  of  mockingbirds,  cardinals,  indigo 
birds,  and  other  bright- pi  umaged  species  were  formerly  trapped  for 
sale  in  this  country  and  abroad,  and  so  assiduously  did  the  bird  trap- 
pers ply  their  vocation  that  in  some  localities  these  species  were  al- 
most exterminated."  " 


.  8.  L'almer,  learbook,  Department  of  Agriculture,  180G,  pp.  5C7-SS8. 


,,Goo^^[c 


TKATFIG   IN   CABDINAI^.  7 

Keferring  to  ihe  cardinal  in  particular.  Nuttall  *  makes  the  state- 
ment: 

So  hlghlf  were  these  birds  esteemed  for  tbelr  melodT  that,  according  to 
Gemelll  Carreri  [wbo  wrote  In  1699],  the  Spaniards  of  Havana,  in  a  time  of 
public  dlBtreas  and  acarclt^,  bonght  ao  many  of  these  birds  •  •  •  that  the 
Bom  expended,  at  toi  dollan  apiece,  amonnted  to  no  leas  that  18,000  dollars. 

The  liking  of  the  islanders  for  this  bird  has  suffered  no  abatement 
in  later  days,  according  to  W.  E.  D.  Scott,*  who  wrote  in  18§9 :  "  The 
cardinal  is  in  great  demand  as  a  pet  by  the  Cubans,  and  on  that 
account  is  a  regular  feature  of  the  auction  rooms,  being  supplied 
from  the  northern  keys  and  the  mainland  "  [of  Florida].  However, 
recent  laws,  while  they,  have  not  whoUy  put  an  end  to  th&se  baneful 
practices,  have  greatly  restricted  them,  and  the  cardinal,  along  with 
other  insectivorous  birds,  is  nowadays  comparatively  well  protected. 

That  from  an  economic  standpoint  the  bird  deserves  complete 
protection,  the  following  discussion  of  its  food  habits  will  make 
clear.  Four  hundred  and  ninety-eight  stomachs  of  this  species  have 
been  examined.  They  were  collected  during  every  month  of  the  year 
and  in  twenty  States,  the  District  of  Columbia,  and  Ontario.  But 
for  the  fact  that  this  material  is  unevenly  distributed,  seasonally 
and  geographically,  the  results  obtained  from  its  examination  would 
be  perfectly  satisfactory.  As  it  is,  Texas  is  much  more  completely 
represented  than  any  other  State,  and  May  than  any  month,  while 
the  feeding  habits  for  June  and  October  are  known  only  from  exam- 
ination of  a  very  small  number  of  stomachs.  These  conditions  neces- 
sarily affect  the  results,  but  in  view  of  the  large  number  of  stomachs, 
it  is  believed  that  a  fairly  correct  idea  of  the  normal  food  habits  of 
the  species  has  been  obtained.  As  a  result  of  our  investigations  it 
appears  that,  for  each  of  the  twelve  months,  the  cardinal  averages 
28.99  percent  of  animal  food  and  71.01  percent  of  vegetable.  The 
maximum  percentage  of  animal  food  for  any  one  month  is  78.4, 
being  the  average  for  123  birds  taken  in  May.  The  minimum  is  4.9 
for  41  birds  in  January. 

Ve»ETABLE  Food. 

It  is  generally  stated  that  the  cardinal  is  largely,  if  not  entirely, 
vegetarian.  While  this  statement  is  perhaps  too  strong,  the  result 
of  the  present  investigation  leaves  no  doubt  that  vegetable  prod- 
ucts compose  the  redbird's  main  subsistence  at  nearly  all  times  of 
the  year.  In  only  one  month  do  they  constitute  less  than  half  tlie 
food,  while  for  the  entire  year  they  average  "1.01  percent.  Grain 
amounts  to  8.73  percent;  wild  fruit,  only  the  seeds  of  whicli  are 
usually  eaten,  composes  24.17-  percent;  weed  and  other  seeds  36.38 
percent,  and  miscellaneous  vegetable  substances  1.73  percent. 

■  Manual  of  Omltbologj',  The  Land  Birds,  1832,  p.  520. 
*  Aak.  VI,  1889,  p.  324,  quoting  Atkins. 

oogic 


'Pood  habits  of  the  grosbeaks. 


A  little  more  than  7.1  out  of  a  totpl  of  8,73  percent  of  grain  eaten 
by  the  cardinal  grosbeak  is  com,  while  other  cereals,  including  wheat, 
oats,  sorghum,  and  rice,  constitute  the  remaining  1.62  percent.  Eleven 
birds  had  eaten  oats,  4  wheat,  2  sorghum,  and  1  rice,  but  so  trifling 
is  the  percentage  of  these  grains  that  practically  no  damage  is  done 
except  under  Very  unusual  conditions,  such  as  the  concentration  of  a 
great  number  of  redbirds  in  a  small  area;  but  this  is  improbable, 
because  the  redbird  usually  is  nongregarious. 

In  regard  to  com,  however,  which  was  eaten  by  68  of  the  birds 
examined,  more  extended  consideration  is  desirable.  The  redbird's 
fondness  for  Indian  com  is  noted  by  many  writers,  but  extensive 
injury  to  the  crop  is  charged  by  verj'  few.  Leverett  M.  Loomis,"  in 
writing  of  the  birds  of  South  Carolina,  says  the  cardinal  is  "  held  in 
considerable  ill  repute  because  of  its  alleged  depredations  on  newly- 
planted  corn."  A  correspondent  in  Alabama  writes  that  the  redbird 
is  injurious  to  com  in  the  roasting-ear  stage,  and  that  it  also  '^  pulls 
the  corn  in  the  spring  when  it  is  just  up  with  two  or  three  leaves." 
Little  direct  evidence  concerning  the  redbird's  depredations  on  com 
is  derivable  from  our  examinations,  because  none  of  the  birds  studied 
were  collected  in  newly  planted  fields  or  where  com  was  exposed  to 
attack.  It  should  be  stated,  however,  that  during  March,  April,  and 
May,  which  months  cover  the  planting  seasons  from  southernmost 
United  States  to  Canada,  less  than  the  average  amount  of  com  is  con- 
sumed. Com  constitutes  a  greater  proportion  of  the  food  in  January 
than  in  any  other  month,  and  practically  all  eatea  at  this  season  is 
waste.  So  also  in  November  and  December,  when  com  makes  up  4 
and  7  percent,  respectively.  Waste  grain  is  often  eaten  in  spring  and 
even  in  midsummer,  according  to  observations  by  the  writer. 

The  cardinal  is  said  to  bore  into  grain  stacks  and  also  to  visit  corn- 
cribs  in  winter,  but  probably  it  does  so  only  under  stress  of  unusual 
circumstances,  as  deep  snow,  and  in  all  likelihood  the  dam'age  is 
trivial.  Lining  the  crib  with  medium-meshed  wire  netting,  which 
can  be  done  at  small  cost,  will  prevent  access  by  the  birds,  and  at  the 
same  time  guard  against  attacks  of  rodents  and  poultry,  while  in  no 
way  interfering  with  the  necessary  ventilation. 

Considerable  corn  is  eaten  by  the  redbird  during  June,  July,  and 
August,  and  a  portion  of  this  may  be  pilfered  from  the  standing 
crop.  At  this  season,  however,  the  birds  are  scattered,  and  it  is  not 
likely  that  much  damage  results  in  any  one  locality. 

From  the  above  it  appears  that  present  evidence  does  not  suffice 
to  determine  the  exact  relation  of  the  redbird  to  the  corn  crop, 
altliough,  so  far  as  it  goes,  it  is  in  the  bird's  favor.    To  summarize : 
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Very  few  complaints  have  been  made  of  attacks  on  com  by  the  red- 
bird.  Though  this  evidence  is  negative,  it  possesses  some  weight, 
since  accusations  against  serious  grain  pests  are  always  numerous  and 
emphatic.  The  greatest  proportion  of  com  is  eaten  in  winter,  hence 
is  waste;  and  finally,  the  redbird  does  not  flock  habitually,  and  never 
at  a  season  when  com  is  exposed  to  attack.  For  these  reasons  it  may 
be  concluded  that  the  cardinal's  deoredations  on  com  are  of  little 
consequence. 

WILD  FBUIT, 

Wild  fruit,  or  rather  the  seeds  of  wild  fruit,  pulp  being  present  in 
very  few  stomachs,  was  eaten  by  312  of  the  redbirda  examined,  and, 
with  the  exception  of  weed  seeds,  is  the  largest  item  of  the  vegetable 
food.  Of  all  fruits  wild  grapes  are  most  important.  From  November 
to  April  their  seeds  constitute  17  percent  of  the  cardinal's  fare.  They 
were  eaten  by  178  birds  and  in  every  month,  forming  on  the  average 
11.9  percent  of  the  subsistence  throughout  the  year.  Three  species, 
the  summer  grape  {Vitis  aestivalis,  PI.  II,  fig.  8),  the  frost  grape 
(F.  cwdifolia),  and  the  bullace  or  southem  fox  grape  {V.  rotundi- 
folia)  were  identified,  and  there  is  no  doubt  that  the  redbird  feeds 
upon  all  kinds  of  wild  grapes  growing  within  its  range.  Although 
wild  grapes  are  such  favorite  food,  they  seldom  are  swallowed  whole, 
only  one  or  two  entire  grapes  being  found  in  the  stomachs.  Further, 
very  few  entire  seeds  are  swallowed.  The  seeds  are  generally  crushed 
and  ground  by  the  powerful  beak  into  such  small  bits  that  their  iden- 
tification is  very  difficult. 

The  presence  of  great  numbers  of  fruit  seeds  with  little  or  no  pulp 
is  accounted  for  by  well-known  habits  of  the  bird.  It  searches  con- 
tinually among  leaves  and  rubbish  on  the  ground,  where  it  secures 
many  of  the  seeds  and  shriveled  fruits.  It  also  gathers  dried  berries 
from  the  vines  in  winter. 

The  fruits  of  various  dogwoods  rank  next  to  grapes  in  the  red- 
bird's  regimen.  They  were  eaten  by  52  birds  and  constitute  8.97 
percent  of  the  total  food  examined.  Rough-leaved  (PI.  II,  fig.  6) 
and  flowering  dogwood  (PI.  II,  fig.  5)  seeds  were  identified.  Any 
one  familiar  with  the  intense  bitterness  of  these  fruits  will  admit 
that  the  cardinal  possesses  considerable  individuality  of  taste. 

All  fruits  united,  other  than  cornel  berries  and  grapes,  fonn  8.3 
percent  of  the  annual  food.  Most  important  among  them  are  black- 
berries and  raspberries,  which  were  eaten  by  M  birds.  Mulber- 
ries were  eaten  by  31,  and  hackberries  by  23  rodbirds.  j\jnong  the 
latter  fruits  two  species  were  identified — the  common  hackberry  or 
sugar  berry  {Celtia  occidentalis,  PI.  II,  fig.  2)  and  the  southern 
hackberry  {(7.  misaisaippierms).  The  last  named  was  eaten  by  nearly 
20  cardinals  collected  in  one  locality  in  Texas.     Smilax  seeds,  iden- 
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tified  as  of  the  bristly  or  bamboo  greenbrier  {Smilaas  bona-nox), 
which  are  abnost  as  hard  ^s  wood,  were  taken  by  2  individuals.  It 
would  be  well  for  humankind  if  more  birds  were  fond  of  the  seeds 
of  these  detestable  vines.  One  cardinal  ate  seeds  of  Solomon's  seal 
{Polygonatum  biflor-um). 

Cherries  also  are  on  the  redbird's  bill  of  fare.  One  correspondent 
states  that  redbirds  filch  cultivated  varieties,  but  as  none  appeared  in 
any  of  the  stoma,chs  examined,  the  occurrence  probably  is  exceptional. 
Chokecherries  are  consumed,  however,  and  Dr.  A.  K.  Fisher  has 
observed  a  cardinal  eating  the  fruit  of  a  seedling  cherry  {Prurms 
avium) , 

Wilson  says  cardinals  feed  upon  the  seeds  of  apples,  but  this  habit 
also  must  be  rare ;  in  the  course  of  the  present  investigation  no  culti- 
■rated  fruit  of  any  kind  was  found. 

Six  cardinals  devoured  blueberries  {Vaccinium  spp.  including  V. 
virffatum),  three  ate  the  aromatic  berries  of  spice  bush  {Lindera 
benzoin),  and  6  took  the  purple  fruit  of  the  pokeberry  {Phytolacca 
decandra,  PI.  II,  fig.  4).  The  seeds  of  the  succulent  fruit  of  the 
prickly  pear  {Opuntia  opuntta,  PI.  II,  fig.  9)  were  found  in  the 
stomachs  of  3  cardinals,  taken  near  the  District  of  Columbia,  where 
the  plant  abounds  on  the  rocky  banks  of  the  upper  I'otomac.  Six 
redbirds  fed  upon  the  drupes  of  .sumac,  including  those  of  the  poison 
ivy  {Rhus  railicans)  and  of  the  skunk  buah  (Rhus  trUohata).  These 
fruits  are  sometimes  eagerly  sought.  The  writer  once  in  winter 
observed  a  scattering  flock  of  50  or  more  redbirds  feeding  on  the 
berries  of  scarlet  sumac. 

The  elderberry,  which  is  so  relished  by  the  rose-breasted  grosbeak, 
is  rather  neglected  by  the  cardinal,  only  2  having  selected  it.  Two 
also  ate  ground  cherries  and  black  haws,  while  but  1  stomach  con- 
tained rose  hips,  though  the  bird  has  often  been  observed  devouring 
these  fruits.  Juneberries  {Amelanchier  caiuidensis,  PI,  II,  fig.  3) 
and  others  of  the  same  genus  are  eaten;  both  holly  (Ilex  opaca)  and 
inkberry  (/.  glabra)  are  occasionally  secured,  as  well  as  red  cedar 
berries  {Juniperua  virgininna) ,  the  fruit  of  the  knockaway  tree 
{Ehreiia  elliptica),  and  red  haws  {Crattrgus  sp.).  In  a  stomach  col- 
lected in  South  Carolina  in  January  were  more  than  12  seeds  of  the 
berry  of  the  passion  flower  (Passifiora  incajtuita).  To  the  above  list 
of  fruits  eaten  by  the  cardinal,  various  authors  add  the  wahoo  berry 
(Euonymiis  sp.),  Mexican  mulberry  (C(dUcarpa  americana),  and 
drupes  of  the  cabbage  palmetto  {Sabal  palmetto)  and  saw  palmetto 
{Serenoa  serrulata). 

Among  many  items  of  vegetable  food  to  be  classed  as  miscellane- 
ous are  some  of  particular  interest.  Acorns  were  eaten  by  a  few 
cardinals  and  one  bird  even  selected  a  hickory  nut.  The  strength  of 
bill  necessary  to  shear  into  such  hard  seeds  may  be  imagined,  and  it 
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is  noteworthy  that  the  cardinal  appears  to  be  the  only  one  of  the 
grosbeaks  which  uses  its  massive  beak  for  the  purpose  for  which  it 
seems  especially  designed,  namely,  the  cracking  and  grinding  of  hard 
seeds.  The  samaras  of  maple  were  found  in  a  few  stomachs,  and  in 
Florida  Mr.  C.  J.  Maynard  "  observed  more  than  20  cardinals  feeding 
on  the  seeds  of  a  single  maple.  The  somewhat  similar  winged  seeds 
of  the  tulip  tree  also  serve  as  food,  and,  according  to  the  experience 
of  the  writer,  are  a  favorite  winter  diet  of  the  redbird  around  Wash- 
ington. Galls  were  eaten  by  i  birds,  and  buds,  which  often  have  been 
stated  to  be  especially  sought  after  by  grosbeaks,  by  only  2. 


The  seeds  of  bindweeds,  grasses,  sedges,  etc.,  form  36.38  percent  of 
the  entire  food — more  than  half  of  the  vegetable  diet  of  the  species. 
They  were  eaten  by  361  of  the  birds  examined,  and  range  from  6  to  49 

percent  of  the  fare   in  different  months,  the        

greatest  quantity  being  consumed  in  winter.      ^M^^     ^^^ 
The  seeds  of  the  various  smartweeds  (fig.  1)  *  ^^^^ 

and  bindweeds  (fig.  21)  are  of  most  impor-  V    9     ^^^B 

tance,  having  been  consumed  by  81  cardinals         I  ^        ^^T-f 
and  constituting  5.57  percent  of  the  annual  •  ■ 

food.  Six  species  were  identified,  and  it  is  fio,  i.— seeds  of  imart- 
probable  that  the  seeds  of  all  members  of  this  "„'^(,o,l!;^'{7'"*''">^ 
large  genus  are  eaten  indiscriminately.  They  niiiman.  Nevada  bh- 
are  among  the  commonest  and  worst  weeds  of  p*'""""  buiiod.) 
both  dooryards  and  cultivated  fields.  Besides  beinfr  notorious  crop 
chokers  and  seed  adulterants,  smartweeds  are  the  main  support  of  the 
disastrous  corn-root  aphids  before  the  latter  are  tntnsferred  to  the 
corn  by  their  ant  guardians.  Hence  the  cardinal's  hnbit  of  devouring 
smartweed  seeds  is  beneficial,  not  only  in  abating  direct  injury  by 
these  pernicious  weeds  but  also  in  tending  to  diminish  the  number  of 
aphids  by  destroying  their  most  important  host  plants. 

The  seeds  of  foxtail  grasses  (figs,  17  and  37)  are  next  in  imfjor- 
tance.  Foxtail  is  only  too  well  known  for  its  keen  competition  with 
cultivated  crops,  and  is  to  be  classed  among  the  most  troublesome 
weeds.  Its  seeds  compose  3.21  percent  of  the  cardinaPs  food.  51  out 
of  498  birde  examined  having  eaten  them.  Bur  grass  (Cenchms 
tribuloides,  PI,  II,  fig,  10)  should  be  mentioned  here,  as  it  is  pos- 
sible some  of  its  seeds  were  wrongly  classed  with  those  of  foxtail, 
the  shelled  kernels  of  which  they  greatly  resemble.  They  have  been 
positively  identified  in  several  stomachs,  Henry  Nehrling  ^  says  car- 
dinals "  are  very  fond  of  bur  grass  seeds  or  sand  spurs     •     •     • 


"  Birds  o(  E.  N.  A.,  1881,  p.  100. 

*  Oar  Native  Birds  of  Song  and  Beauty,  II,  1886,  p 


oogic 


12 


FOOD   HABITS   OP   THE   GROSBEAKS. 


Fia.  i. — 8e«dB  of  cDckipnc  gnra 
iEcMnotMott  erut-galH).  (Prom 
H  111  man,      Ncrads      EiiwrlineDt 


.?* 


which  are  furnished  with  formidable  spines.    This  grass  is  a  very  vile 
weed  of  the  southern  fields  and  the  orange  groves  of  Florida." 

The  seeds  of  other  grosses,  includiog 
cockspur  grass  {Echinochloa  rrus-galli, 
'  fig.  2),  crab  grass  {Syntherisma  gangui- 

I  nalis).   and   allied   species,   which   are 

well-known  weeds,  were  fed  upon  by  31 
j  redbirds,  yard  grass  {Eleueirte  indira) 

i  by  31,  and  unidentified  grasses -liy  22. 

■  Seeds   of  the   nearly   related   sedgea 

(Carcx  et  al.)  were  devoured  by  41.car- 
dinals,    those    of    vervians     {Verbeiia 
Aagtata,  fig,  3,  and  V.  urticafolia)  by 
"■'  25.      Twenty-two   birds   ate   seeds   of 

the  well-known  ragweeds  (fig.  6),  and  39  those  of  various  spurges. 
Among  the  other  weed  seeds  eaten  in  smaller  quantities  are  those 
of  dodder,  a  serious  pest  in  grain  crops; 
vetch,  dock,  sow  thistle,  plantains,  includ- 
ing the  detestable  ribgrass  (fig,  4) ;  tum- 
bleweed  {fig.  18),  sunflower,  violets,  gera- 
niums, stargrass.  spiny  sida,  corn  grom- 
well  (fig.  5),  spiderwort  (PI.  II,  fig.  7), 
lamb's-quarters,  chickweed,  stick-tight, 
sorrel,  button  weed  (PI.  II,  fig.  11),  and        o  * 

stick-seed.  To  this  list  W.  D.  Doan  adds  fio.  3.-8eed. 
clover  and  partridge  pea."  One  plant  in 
the  above  list,  namely,  buttonweed,  is 
known  also  as  alligator  head  in  the  South,  where  it  is  a  bad  weed  in 
rice  fields.  It  has  l)een  said  that  "  as  the  seeds  are  about  the  color  of 
the  soil  they  are  not  easily  seen  and  are  not  apt  to  be  picked  up  by 

birds."  This  is 
a  mistake , 
however,  for 
these  seeds  are 
devoured  by 
many  kinds  of 
birds,  and 
some,  as  the 
bobwhite,  eat 
large    numbers 

(From  aillroail.  °^  them. 

After  plants 

have  seeded  it  is  impossible  for  man  appreciably  to  diminish  the 
number    of    seeds.      But    this    work    is    the    peculiar    function    of 

"  Bull.  3,  A«r.  Esp.  Sta.,  W.  Va..  1888.  p.  74. 
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seed-eating  birds,  and  their  great  value  to  the  fanner  consists  in 
the  service  they  render  in  this  direction.  The  warfare  against 
seeds,  so  costly  to  him,  is  waged  by  the  whole  body  of  sparrows  and 
other  seed-eating  birds  year  in  and  year  out  without  cessation.  Were 
it  not  for  them  the 
number  of  weeds 
IV  o  u  1  d  be  vastly 
greater  and  the  re- 
sulting damage  cor-     ^^^V  ^^|H^  m 


« 


r 


respondingly  larger.  ^  ^^ 

How' great  this  dam-         ^         JBS^       "  W^*-  ^  * 

age    is    will    appear  "*(r 

from  the  statement 
that  the  loss  to  the  "'«■  ' 
wheat  interests  of 
Minnesota  from  dockage,  largely  due  to  the  presence  of  weed  seed,  is 
about  $2,500,000  annually .'  Moreover,  conditions  in  Minnesota  are 
not  exceptional,  and  in  every  State  the  total  annual  loss  from  weed 
.'ieeds  is  very  great.  So  far,  then,  as  farmers  can  protect  and  increase 
the  number  of  weed-seed  eating  birds  to  that  extent  will  they  reap  the 
benefit  of  increased  service  from  these  faithful  servants.  The  redbird 
eats  the  seeds  of  many  of  the  most  h&rmful  weeds,  making  more  than 
a  third  of  its  subsistence  ujwn  them.  Hence  it  occupies  a  very  impor- 
tant place  among  the  weed-destroying  birds,  and  should  be  prized 
accordingly. 

Ahiual  Food. 

Though  in  quantity  much  less  than  the  vegetable  food,  the  animal 
portion  of  the  cardinal's  diet  is  much  more  diverse  and  is  comprised  in 

no  less  than  six 
of     the     natural 
classes.   These  are 
J  ^H  ^^V         ^^V      myriapods,  centi- 

J^HL  W^  a^^  ^^       pedes,    insects, 

^^H  *         spiders,  bivalves, 

^^V       *  and     univalves. 

^  ft  ®  ^    Insects  are  vastly 

0  ^-       more     important 
@€)     (^     than    the    others 
and      constitute 
'  26.25  out  of  28.98 
percent,  the  total 
proportion  of  animal  matter  consumed.     The  percentage  is  appor- 
tioned among  the  orders  of  insects  as  follows:  Wasps  0.92,  bugs  3.72. 
butterflies  {and  caterpillars)  5.1,  grasshoppers  6.42,  and  beetles  10.48. 


#  ^  #  #  i 

f.  -  Jr  t^ 


*  BnU.  96,  Mlns.  Agr.  E&p.  Sta.,  1Q06,  p.  186. 


-ctyGooj^lc 


14  FOOD   HABITS   OF   THE   GROSBEAKS. 

The  last-named  group  includes  two  mainly  beneficial  families,  the 
ground  beetles  (Carabidse)  and  the  fireflies  (Lampyridse).  Since  the 
destruction  of  these  beetles  by  the  cardinal  tends  to  neutralize  the 
good  dcme  in  other  ways,  it  is  important  to  understand  thoroughly 
the  nature  of  the  bird's  relation  to  them.  Among  the  most  beneficial 
of  beetles  are  the  caterpillar  hunters  {Calosoma,  fig.  Y),  which 
ascend  trees  in  quest  of  their  prey,  a  rare  habit  among  ground  beetles. 
Thus  these  beetles  attack  caterpillars  in  a  way  others  are  unable  to 
do.  Two  cardinals  ate  beetles  of  this  genus.  Another  large  carabid 
{PaaiTnackus) ,  an  enemy  of  grasshoppers  and'the  army  worm,  was 
eaten  by  one  redbird.  Others  devoured  include  Barpalus  caUginoaua, 
which  is  the  bulky  black  beetle  often  seen  feeding  on  the  flowers  of 
ragweed  and  which  is  evidently  not  entirely  predaceous,  and  a 
larva  of  the  nearly  related  beetle  Dicaelus.  Three  birds  captured 
individuals  of  the  medium-sized  but  very  hard  Scarites  gubterraneus, 
wliich  generally  hides  under  stones  by  day.  Specimens  of  two  species 
of  Anisodactylus  and  one  beautiful  blue 
CnlUda  also  were  eaten.  In  all  34  red- 
birds  fed  upon  beetles  of  this  useful 
family,  but  each  must  have  eaten  spar- 
ingly, for  the  beetles  compose  but  0.75 
percent  of  the  entire  food,  an  amount 
too  small  to  be  reckoned  against  the  con- 
sumer of  more  than  8  times  that  quantity 
of  grasshoppers,  in  addition  to  many 
other  injurious  insects. 

Fireflies  were  eaten  by  only  4  cardi- 
nals, one  of  the  birds  obtaining  the  com- 
mon black  and  yellow  soldier  beetle 
(CkauliognathuH  .  niarffinatus),  which 
rouunonly  feeds  on  the  pollen  of  midsummer  blossoms,  and  another, 
.  one  of  the  small  black  fireflies  ( Telephoms  pugUlm) ,  the  larva;  of 
which  are  enemies  of  some  common  agricultural  pests.  Fireflies  are 
eaten  in  such  moderate  measure  that  it  is  impracticable  to  assign 
them  a  percent,  and  we  may  conclude,  so  far  as  the  present  data  go, 
that  the  cardinal  does  no  appreciable  injury  to  this  group  of  insects. 
The  wasps  and  similar  insects  (Hymenoptera)  include  among  their 
number  many  beneficial  parasitic  species,  and  for  that  reason  therr 
status  as  food  of  the  redbird  must  be  looked  into.  Fifty-nine  of  the 
grosbeaks  examined  had  eaten  these  insects,  but  they  amount  to  only 
0.92  percent  of  the  total  food.  None  were  positively  identified  as 
parasitic  species,  while  some  injurious  forms  were  distinguished. 
Eleven  cardinals  ate  ants,  including  the  harvesting  ants  {Pogono- 
mynnex)  and  the  small  reddish  Lasius,  whicl^  foster  plant  lice,  nota- 
bly the  corn  root  aphids.  One  grosbeak  ate  a  sawfly,  which  also  is  an 
insect  of  unsavory  reputation. 


J  k 
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The  cardinal  is  frequently  alluded  to  in  ornithological  literature  as 
preying  upon  bees.  Peter  Kalm  published  the  first  of  these  state- 
ments in  1770,  and  the  later  ones  were  probably  suggested  by,  if  not 
copied  from,  his.  Wilson  (1831),  Nuttall  (1832),  and  later  authors 
reiterate  the  charge,  though  the  context  does  not  show  that  any  of 
them  knew  of  the  matter  at  first  hand.  It  is  quite  possible  that,  so 
far  as  this  particular  trait  is  concerned,  the  cardinal  has  been  con- 
founded with  the  similarly  colored  but  otherwise  very  different  sum- 
mer redbird,  which  is  well  known  to  prey  upon  bees.  At  any  rate,  it 
is  significant  that  the  present  examination  did  not  reveal  a  single  bee 
among  the  insect  food  of  the  redbirds.  On  the  whole,  the  cardinal 
shows  no  great  relish  for  Uymenoptera,  and  among  the  species  eaten 
tboue  injurious  to  man  and  the  less  valuable  kinds  predominate. 

Among  other  possibly  beneficial  insects,  the  redbirds  had  eaten  an 
assassin  bug  and  a  remarkable  predaceous  neuropteron  {Mantiupa 
brunnea),  also  a  nymphal  and  an  adult  dragon  fly.  The  latter  crea- 
tures probably  do  as  much  harm  in  destroying  young  fish  as  good  in 
preying  upon  insects.  At  most,  not  more  than  2  percent,  probably 
much  less,  of  the  cardinal's  food  consists  of  useful  insects,  while  12 
times  as  much  consists  of  injurious  species,  the  destruction  of  which 
is  a  benefit 

One  of  the  most  important  constituents  of  the  major  proportion 
is  Lepidoptera.  They  compose  5.08  percent  of  the  annual  subsis- 
tence, amounting,  however,  in  May  to  26.71  percent.  The  adults 
taken  consist  of  5  moths  and  1  butterfly,  which  together  make  up  0.17 
percent  of  the  food.  Caterpillars  are  much  more  relie^hed  and  137 
redbirds  fed  upon  them,  sometimes  obtaining  from  7  to  18  each.  The 
cotton  worm  {Ahbama  argiUacea,  fig.  20),  which  formerly  was  a 
serious  pest  and  which  even  now  spoils  a  late-planted  crop,  was  eaten 
by  3  cardinals.  There  is  evidence  that  the  bird  habitually  feeds  upon 
this  insect,  and  as  early  as  1885  C.  V.  Riley  remarked  "  that  "  birds 
are  of  incalculable  benefit "  in  combating  the  cotton  worm,  and  the 
cardinal  is  one  of  those  which  prey  upon  it  more  or  less  pei-sistently. 

A  second  cotton  pest,  the  bollworm  {Heliothia  obsoleta,  fig.  8), 
which  is  familiar  also  as  the  com  ear-worm,  is  occasionally  devoured, 
and  a  third,  the  cotton  cutworm  [Prodenia  omithogalli,  fig.  9)  is 
greatly  relished.  Ninety-six  of  the  latter  were  eaten  by  31  cardinals 
^om  the  Texas  cotton  fields.  The  destruction  of  cotton  insects  by 
the  r«dbird  is  important,  since  the  bird  is  numerous  in  the  cotton  re- 
gion and  feeda  upon  the  worst  enemies  of  the  plant. 

The  sphinx  caterpillars,  so  many  of  which  are  injurious  to  culti- 
vated plants,  were  eaten  by  20  redbirds.    The  species  identified  are 
the  laurel  sphinx  (SpUinx  kalmitx)  and  the  purslane  sphinx  (Deile- 
phUa  Uneata,  fig.  86) ,  the  latter  being  a  general  feeder  and  attacking 
■Ponrth  Ann.  Rep.  U.  8.  Bnt  Comw.  ISS5,  p.  88, 
18848~Bnn.  32-06 2 
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several  garden  and  field  crops.     Measuring  worms  were  eaten  by  2 
cardinals,   the   ze- 


bra caterpillar 
(fig.  10)  of  the 
cabbage  by  1, 
while  2  secured 
chrysalides  of  the 
notorious  codling 
moth.  It  thus  ap- 
pears that  the 
lepidopterous  food 
of  this  grosbeak 
contains  a  number 
of  serious  pests, 
and  the  bird  ac- 
complishes much 
good  by  destroy- 
ing them. 

A  somewhat 
larger  number  of 
cardinals  than  ate 
caterpillars  preyed 
upon  grasshop- 
pers, and  these  in- 
sects form  a  corre- 
spondingly larger 
proportion  of  the 
food,  namely  6.43 
percent.  Crickets  and  long  and  short  horned  locusts  were  eaten  and 
a  decided  taste  for  the  eggs  of  katydids  is 
shown,  they  being  consumed  by  21  red- 
birds.  Among  the  short-horned  grasshop- 
pers the  small  shield-back  grouse  locusts 
were  taken,  and  also  the  lesser  migratory 
locusts  {Melanoplus  atlanis,  fig.  39), 
which  during  the  invasions  of  the  Kocky 
Mountain  grasshopper  was  second  only 
in  importance  to  that  formidable  insect. 
The  cardinal  did  its  share  in  repelling 
the  locust  hosts  in  the  seventies,  Mr. 
Aughey,  of  Nebraska,  finding  more  than 
20  locusts  per  bird  during  his  examina- 
tions. It  is  certain  that  the  redbird's  aid 
in  restricting  the  less  conspicuous  pests 
of  the  present  day  is  no  less  valuable. 
Other  insects  bearing  the  name  "  locusts," 


(From  ChitteDdeo. 


t  EDtomology.) 

'  but  not  at  all  closely 
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related  to  the  grasshoppers,  belong  to  the  order  Hetniptera,  whicli 
furnishes  3.72  percent  of  the  cardinal's  subsistence.  These  dogday 
locusts,  harvest  or  jarflies,  which  injure  the  twigs  of  trees,  are.  on 
account  of  their  loud,  vibrating  song,  among  the  best-known  insects. 


Fid.  10.~~Zcbr>  caterpillar  (MameaiTu  piela).    (From  Cbltledden,  BareSU-ot  Entotnolog;.) 

Their  great  size  would  seem  to  prevent  most  birds  from  capturing 
them,  but  9  of  the  redbirds  examined  had  accomplished  the  feat. 
The  ccHnmon  harvest  fly  (Cicada  tibicen,  fig.  11)  was  identified  from 


Pig.  It. — Harreat  flr  (Cieada  HUctn).     (From  Lugger.  Minnesota  Experiment  Station.) 

two  stomachs,  and  according  to  A.  W.  Biitlcr "  the  seventeen-year 
locust  (Tibicen  eeptendecim)  also  is  eaten  by  the  redbird. 

Several  insects  of  this  order  are  miniatures  of  the  cicadas,  such  as 
the  jumping  plant-lice  (Psyllidse)  and  leaf-hoppers  (Tettigonidse). 

•BdU.  12,  Dlv.  Eat.,  1886,  p.  30. 
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These  and  the  curiously  shaped  tree-hoppers  (Membracidfe),  all  of 
which  are  more  or  less  injurious,  are  occasionally  taken  by  the  red- 
bird.  More  often  this  grosbeak  secures  the  tiny  bark-lice  or  scale 
insects  (Coccidie),  These  minute  but  nevertheless  destructive  pests, 
which  have  not  long  been  known  to  be  preyed  upon  to  any  extent  by 
birds,  were  devoured  by  21  cardinals.  The  cherry  scale  {Eulecaniutn 
ceraaifex),  which  is  sometimes  injurious,  was  identified  from  one 
stomach,  while  another  contained  scales  which  are  probably  the  locust 
bark-scale  (E.  robiniarum) .  Other  scale  insects  of  the  same  genus 
were  fed  upon  by  15  cardinals  and  those  of  a  related  genus 
(Tanmeyella)  of  the  southeastern  United  States  by  2. 

Other  Hemiptera  were  eaten  by  59  groKbeaks,  31  selecting  the  vile- 
smelling  stinkbugs  (Pentatomida?),  including  the  green  trt-e-bug 
{Nezara  hilaris)  and  1  specimen  of  Euschistus.  The  secretions  of 
the  latter  insect  have  proved  fatal  to  such  hardy  creatures  even  as 
weevils,  but  apparently  they  do  not  daunt  the  cardinal.  One  assassin 
bug  and  1  species  of  the  chinch-bug  family  also  were  devoured. 
Practically  all  of  the  Hemiptera  eaten  are  injurious,  and  some,  such 
as  the  scale  insects,  extremely  so.  Consequently,  the  cardinal's  habit 
of  preying  upon  them  is  highly  beneficial. 

Passing  to  beetles,  we  find  weevils  are  eaten  to  a  greater  extent  than 
any  others.  These  compactly  formed  snout-bearers  belong  to  10  fam- 
ilies, members  of  3  of  which  are  preyed  upon  by  the  cardinal.  Most 
of  the  weevils  attack  nuts,  fruits,  and  seeds,  including  those  of  culti- 
vated plants.  Hence,  they  are  generally  harmful  and  many  kinds  are 
exceptionally  destructive.  Weevils  often  are  obscurely  colored  And 
have  the  habit  of  feigning  death,  but  notwithstanding  these  protec- 
tive devices  they  are  captured  in  large  numbers  by  all  insectivorous 
birds.  One  hundred  and  fifty-seven  cardinals  ate  weevils  in  quan- 
tity sufficient  to  make  3.26  percent  of  the  food  of  all  examined. 
Scarred  snout-beetles  and  curcidios  are  equally  relished.  Sixteen  red- 
birds  fed  upon  a  species  (Compnun  aurieephalus)  of  the  fonner 
group,  which,  in  the  adult  state,  occurs  upon  the  leaves  of  cotton. 
The  tiniest  fragment  of  this  insect  suffices  for  identification,  because 
of  the  beautiful  covering  of  silvery  green  and  golden  scales.  Thir- 
teen other  grosbeaks  ate  scarred  snout-beetles  which  can  not  be  identi- 
fied. Of  curculios,  the  acorn  weevil  [BalamnuK  nasicHs),  with  a 
snout  almost  as  long  as  the  body,  and  several  species  of  5  weed-mining 
genera  were  captured.  Six  redbirds  ate  the  injurious  clover  weevils 
{Sitonen).  The  cotton  boll  weevil  (fig.  19)  also  is  occasionally  eaten 
by  the  cardinal,  2  of  the  present  collection  having  secured  specimens 
of  this  highly  destructive  insect.  Twelve  redbirds  captured  curcu- 
lios which  were  not  further  determined.  Bill-bugs  (fig.  12),  which 
as  larvBp  live  in  the  roots  of  grasses  or  sedges  and  as  adults  often  in- 
jure corn  by  drilling  holes  in  the  stems  of  young  plants,  were  de- 
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voiired  by  13  cardinals.     Two  species  (Sphenophorua  cariogiis  ami 
.  S.  cOTnpresairotiiris)   were  identified. 

I^mellicom    or    scarabwid    beetles    are 

next  in  importance  to  weevils  in  the  beetle 

diet  of  the  cardinal.     They  were  eaten  by 

77  birdti  and  compose  2.56  percent  of  the 

annual  food.     Many  of  them  feed  on  ex- 

crementitious  matter  and   are  of  neutral 

economic  significance:  but  few  of  these  are 

con.sumed  by  the  bird.     Those  secured  in- 
clude the  common  road-frequenting  dung 

beetles,  which  were  captured  by  0  cardi- 
nals, and  the  lar^  resplendant  scavenger 

Pkanaua  camifex. 

Other  species  in  thiw  family,  however, 

are   not   so  harmless  as  the   above.     The 

spotted  vine-chafer  {Pdidnota  punctata), 

which  is  an  important  grape  pest   in  the 

eastern    United    States,    the    two-spotted 

Anomala,  which  also  devours  the  foliage    fio.  12.— a  bin  hug   [Bpumo- 

of  the  grape,  and  the  cetonias  {Euphoria 

inda,  fig.  15;  E.  fulgida,  et  al.),  which  feed 

upon  all  sorts  of  flowers  and  sometimes  on  young  Indian  corn,  are  all 

accepted  as  food  by  the  cardinal.  The  southern  June  beetle  or  figeater 
\Allorhina  nitida,  fig. 
13),  which  causes  con- 
siderable damage  in 
Florida  and  neighbor- 
ing States,  was  fonnd  in 
a  few  stomachs:  bnt 
since  the  cardinal 
evinces  a  strong  prefer- 
ence for  large  insects 
and  abounds  in  this 
beetle's  favorite  home, 
many  of  them,  no  doubt, 
are  devoure<l.  Of  great- 
est interest  in  this  fam- 
ily are  the  rose-chnfers 
5  {Macrodaetyhiit   mibxpi- 

F.O.  13.— FTgwrer   {A\>orM«aniUm.      (Krom  Ilow.rd.    nO«js,  fig.  14.)    These  bce- 

BarpBu  of  Entomology.  1  '    *         '         ■•'".■".^- 

ties  are  so  abundant  at 

times,  says  Prof.  J.  B.  Smith,  that  they  "  ruin  not  only  vineyards, 

but  orchards  and  gardens,  eating  every  kind  of  fruit  and  flower; 
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two  or  three  days  suffice  to  ruin  a  vineyard."  These  insects  have 
very  long  and  spiny  legs,  and  opinions  differ  as  to  whether  birds 
eat  them,  some  affirming  that  they  do,  others  that"  they  do  not.  As  a 
matter  of  fact,  they  are  preyed  upon  by  several  wild  birds,  Including 
the  yellow-billed  cuckoo,  crow  blackbird,  kingbird,  phoebe,  green- 


— ROHi>  liwlli'  iVavrodaclytiia  tubiplHoiiut i .      il'rom  Riley.  Bui 


crested  flycatcher,  redheaded  woodpecker,  and  cardinal,  tlie  last- 
named  being  one  of  the  most  important  of  their  enemies.  Four  of 
the  birds  examined  dui;iiig  the  present  investigation  had  eaten  rose- 
beetles,  each  of  them  taking  several,  and  on  July  5,  1906,  the  writer 
watched  a  brood  of  young  which  were  I>eing  fed  rose-chafers,  remains 


c 


(From    rhltteudeD,  Bureau    of 


of  17  being  recovered  from  ejecta.  These  facts  indicate  that  the 
cardinal  is  so  fond  of  the  rose-beetle  as  to  capture  it  whenever 
possible.  This  habit  of  the  bird,  together  with  its  inroads  upon  the 
vine-chafers  of  the  family,  are  of  considerable  economic  importance. 
Next  in  importance  among  beetles  in  the  diet  of  tJie  cardinal 
grosbeak  are  the  bronzy  wood-borers  (Buprestidse),  which  compose 
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1,17  percent  of  the  subsistence,  being  eaten  by  31  birds.  In  the  larval 
state  these  beetles  excavate  tunnels  in  trees  and  do  immense  damage.- 
Two  species  were  identified  in  stomachs  of  the  redbird,  namely,  the 
locust  borer  {AgrUua  egenus)  and  another  {Dicerca  obscura)  which 
bores  into  various  deciduous  trees.  The  beetles  of  this  family  seem 
to  be  a  regular  item  of  diet  of  all  kinds  of  grosbeaks,  and  we  may  be 
sure  that  their  destruction  is  highly  beneficial. 

The  rather  similar  appearing  click-beetles,  adults  of  the  disastrous 
wirewonns,  were  secured  by  23  redbirds.  Twelve  birds  ate  long- 
homed  borers  (Cerambycidfe),  2  species  being  identified,  neither  of 
which  is  an  important  pest.  However,  the  entire  family  is  injurious, 
and  the  cardinal  should  be  commended  for  diminishing  the  numbers 
of  any  of  the  species. 

The  closely  related  family  of  leaf-beetles  (ChrysomelidsD)  does  not 
furnish  a  large  percentage  of  the  redbird's  fare,  although  several  of 
its  species  are 
captured.  The 
notorious  spotted 
cucumber  -  beetle 
{Diahrotiea  13- 
puiictata,  fig.  26) , 
the  strawberry 
root-  borer  (6V 
laapis  hrvUTiea) , 
plum  leaf -beetle 
{iYodonota  trk- 
tis),  sweet'potato 
leaf-beetle  {Cop- 
tocycle,),  willow 
and  poplar  species  {Chryaomela  bigsbyana  and  Melasoma  xcnpta), 
besides  some  others  that  feed  on  weeds  and  other  wild  plants,  are  occa- 
sionally eaten.  Two  additional  species,  the  locust  leaf-miner  and  the 
three-lined  potato  beetle,  deserve  more  extended  notice.  Concerning 
the  locust  leaf-mining  beetle  {Odontota  dorsalis^  fig.  16),  Dr.  S.  D. 
Judd  says,  in  "  Birds  of  a  Maryland  Farm :  "  " 

In  the  sommer  of  1885  a.  destructive  outbreak  >  »  •  turned  all  the 
locusts  ot  the  fcrm  as  brown  as  If  they  had  been  scorched  by  fire,  mining  the 
TPTdnre  nt  the  river  binlT.     •    •     •    FVom  1896  to  1902,  hicluBlve,  the  heetleB 

did  not  again  ruin  the  foliage.  •  •  •  In  1S06  the  trees  further  up  the  river, 
however,  were  turned  brown,  showing  that  the  escape  of  those  &t  MnrBball  IIoll 
was  not  due  to  climatic  conditions  unfavorable  to  the  Insects ;  therefore  It  la 
possible  tbat  the  birds  were  at  least  to  some  extent  responsible  for  It. 

<■  Bull.  IT,  Biological  Survey.  1902,  pp.  29-30. 


Digitized  by  GOOJ^Ie 


-   23  FOOD   HABITS   OF   THE   OBOBBEAKa 

The  cardinal  is  one  of  the  birda  which  assisted  in  checking  this 
infestation.  Two  individuals  taken  a^  the  tinie  had  eaten  leaf- 
miners,  one  having  secured  no  fewer  than  10. 

Before  the  advent  of  the  Colorado  beetle,  a  smaller  leaf-beetle 
(Lema  trUineata) ,  which  naturally  feeds  on  ground  cherries  (Pky- 
aalis),  turned  its  attention  to  potatoes  and  made  itself  widely  known, 
Even  at  present  it  is  by  no  means  harmless  in  the  Southern  States. 
It  is  encouraging,  therefore,  to  know  that  the  cardinal  seems  to  relish 
the  species,  one'  bird  collected  in  Florida  having  eaten  14  of  them. 
The  cardinal  has  be^  reported  to  feed  upon  the  genuine  potato 
beetle  also,  by  E.  B.  Williamson  •  and  F.  H.  Chittenden."  Thus  while 
not  preying  extensively  upon  the  Chrysomelidfe,  the  redbird  at  times 
renders  valuable  service  by  eating  some  of  the  pests  bo  numerous  in 
the  family. 

The  cardinal  occasionally  captures  a  few  other  kinds  of  beetles, 
such  as  the  darkling  beetl&s  (Tenebrionidre)  noted  for  their  nauseous 
secretions,  and  the  blister  beetles  (Meloid^),  the  fluids  of  whose 
bodies  are  highly  vesicatory. 

But  few  additional  insects  are  consumed.  One  cardinal  had  eaten 
a  two-winged  fly,  a  member  of  an  order  the  individuals  of  which  are 
perhaps  more  abundant  than  those  of  any  other,  yet  which  is  surpris- 
ingly exempt  from  the  attacks  of  birds.  Three  redbirds  devoured 
fragile  mayflies  of  the  kinds  that  often  swarm  about  the  lights  of 
cities.  They  sometimes  eat  the  larger  kinds  also,  as  was  observed  by 
Dr.  A.  K.  Fisher,  July  4,  1906,  when  a  male  cardinal  was  seen  carry- 
ing in  its  beak  one  of  the  large  dark  mayflies  {Hexagenia  hilineata). 

Belonging,  together  with  the  insects,  to  the  subking^om  of  the 
jointed  animals  (Arthropoda)  are  the  spiders  and  centipedes,  which 
in  a  small  way  contribute  to  the  fare  of  the  cardinal.  One  bird  had 
eaten  a  centipede,  while  22  obtained  spiders  or  their  egg  sacs. 

Snails  and  other  moUusks  were  eaten  by  a  great  many  of  the 
birds  examined,  namely  112.  Whether  they  were  taken  for  grinding 
material  or  for  food  is  a  question,  but  the  latter  seems  more  Hkely 
in  view  of  the  large  number  devoured.  One  grosbeak  had  eaten 
several  small  bivalve  shells  which  must  have  been  obtained  from 
water,  and  another  secured  a  large  slug. 

The  following  note  by  D.  E.  Lantz  shows  that  occasionally  verte- 
brates serve  as  food,'' 

Deeember  27  118841,  while  buntlnK.  I  saw  r  male  cardinal  BW)*pnk  eatlDR 
a  fleld-monse.  Several  otbers  attempted  to  take  It  from  tilm,  but  were  udhiiC' 
ce»<ful.  At  my  nppronrli  they  left  It  lying  on  the  miow.  It  w»s  about  hnlf 
poiisumed. 

"Proc.  ColumbuB  HorL  Soc.,  XIII,  ISflS,  p.  42. 
"Circular  87.  Bureau  of  EntomolOBy,  1907,  p.  12. 
•O  and  O..  X,  IS®,  p.  29. 
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MlKKRAL  MaTTEE. 

Mineral  matter  taken  for  grinding  purposes,  among  which  wero 
many  bits  of  cinder  in  addition  to  the  usual  quartz  fragments  and 
sand,  averaged  5.7  percent  of  the  gross  contents  of  the  stomachs 
examined. 

Nkbtuhos. 

The  nestlings  of  the  cardinal,  in  common  with  those  of  most  birds, 
are  highly  insectivorous.  During  the  preparation  of  this  report  4 
have  been  examined,  with  the  result  that  94.75  percent  of  their  food 
was  found  to  be  animal  matter  and  5.25  vegetable.  Two  of  the  num- 
ber were  young,  just  out  of  the  nest,  and  they  had  consumed  the 
vegetable  substances;  2  were  nestlings,  and  their  diet  was  en- 
tirely animal.  The  stomach  of  one  of  the  latter  contained  the 
thorax  of  a  large  cicada,  and  that  of  the  other  the  remaining  por- 
tions of  that  luckless  insect.  Both  had  been  fed  caterpillars — 
purslane  (fig.  38)  and  laurel  sphinxes — and  each  contained  grass- 
hoppers and  spiders.  A  few  larvte  and  eggs  of  other  insects  also 
were  in  their  stomachs.  One  of  the  young,  just  out  of  the  nest,  had 
been  given  a  cicada,  and,  in  addition,  some  0  grasshoppers,  a  snail, 
and  a  few  seeds,  while  the  other  had  eaten  lamellicom  beetles,  weevils, 
and  blackberry  seeds.  The  proportions  of  the  principal  food  items 
of  the  four  nestlings  are  as  follows:  Cicadas,  17.25  percent;  grass- 
hoppers, 20;  caterpillars,  21.25;  and  beetles,  23.25,  Two  other  fledge- 
lings in  the  collection  had  only  a  few  bits  of  snail  in  their  stomachs. 

Observations  upon  nestling  birds  in  the  field  being  recognized  as 
valuable  in  supplementing  data  obtained  from  the  examination  of 
stomachs,  an  effort  was  made  throughout  the  season  of  1900  to  locate 
and  thoroughly  study  a  grosbeak  family.  Owing  to  various  vicissi- 
tudes, satisfactory  ol^ervations  were  made  upon  only  one  n&st.  Fifty- 
six  trips  by  the  parents  were  made  to  this  nest  in  six  and  one-half 
hours,  an  average  of  8.C  an  hour.  The  young  were  fed  ITS  times,  an 
average  of  80  each.  The  longest  interval  between  visits  was  tliirty- 
five  minutes,  the  shortest  two. 

The  character  of  the  food  could  not  be  determined  by  observation, 
but  it  was  learned  in  another  way.  None  of  the  excrement  was  re- 
moved from  the  box,  whereas  the  nest  in  which  the  youngsters  had 
been  reared  was  kept  perfectly  clean.  The  fecal  matter  was  dried  and 
examined,  and  while  by  no  means  all  of  its  constituents  rould  be 
identified,  enough  was  learned  to  indicate  that  the  study  of  excreta  is 
a  very  satisfactory  method  of  determining  the  food  of  nestling  birds. 
The  nest  of  any  fairly  bold  bird  may  be  kept  under  surveillance  and 
the  waste  matter  collected  before  the  parents  remove  it.  The  extent 
of  the  information  as  to  the  food  eaten  by  the  young  to  be  obtained  in 
this  way  is  astonishing. 
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For  instADce,  a  single  casting  of  a  young  cardinal,  covered  with 
its  thick,  chalky,  and  gelatinous  layers,  was  preserved,  and  from  it 
were  taken  the  following:  One  insect  egg,  the  leg  and  acutellum  of  a 
scarabseid  beetle,  head  and  other  remains  of  a  leaf-hopper,  bits  of  a 
snail,  and  11  seeds  and  the  core  of  a  mulberry.  From  the  remainder 
of  the  total  quantity  the  following  were  identified :  Seventeen  rose- 
beetles  {Macrodactylus  suhspinosug,  fig.  14),  2  other  scarabseids,  1 
click  beetle  {Limonins  sp.),  1  caterpillar  hunter  (Calosoma  scru- 
tator, fig.  7),  1  leaf-hopper  (Jassidic),  3  grasshoppers,  1  spider,  I 
dragon  fly,  many  bits  of  snail,  17  blackberry  seeds  {Rubus  sp,),  and 
a21  seeds  of  mulberry  {Moms  rubra).  The  only  beneficial  species  in 
the  above  list  is  the  caterpillar  hunter,  while  among  the  injurious 
forms,  four  in  number,  the  rose-beetle  is  very  important.  This  in- 
sect's habits,  as  well  as  its  occasional  overwhelming  abundance,  have 
been  described  on  a  preceding  page. 

The  infestation  of  the  insect  about  the  District  of  Columbia  in  1906 
was  especially  severe.  Not  only  roses  were  attacked  by  the  insects, 
but  elder  blossoms  were  covered,  and  around  the  basswoods  their 
humming  was  as  loud  as  of  a  'swarm  of  bees.  Frequent  attempts  were 
made  to  discover  whether  the  cardinal  feeds  upon  them,  but  no  oppor- 
tunity was  afforded  until  the  above-mentioned  nestlings  were  discov- 
ered at  the  extreme  end  of  the  rose-beetle  season.  The  fact  that  so 
many  were  taken  at  that  time  is  good  evidence  that  special  search 
was  made  for  them. 

Among  the  food  pven  to  the  inmates  of  a  neat  under  observation  in 
1807,  the  following  were  identified  by  sight :  A  chrysalis,  a  caterpillar 
or  sawfly  larvse,  a  horsefly,  and  a  grasshopper.  From  a  small  quan- 
tity of  excrement  were  recovered  bits  of  snail,  grass  seed,  a  small 
caterpillar,  ground  and  click  beetles,  and  3  rose-beetles.  The  cap- 
ture of  the  latter  is  again  significant,  as  they  were  very  scarce  up  to 
that  time.  This  fondness  for  rose-beetles  distinguishes  the  bird  as 
an  important  guardian  of  the  plants  the  insects  attacks. 

Examination  of  nearly  500  st<Hnachs  of  cardinals  shows  that  the 
bird's  diet  is  about  three-tenths  animal  and  seven-tenths  vegetable. 

The  cardinal  has  been  accused  of  pilfering  certain  grains,  notably 
com,  to  an  injurious  extent,  which  charge  the  evidence  fr<Hn  stomach 
examination  neither  proves  nor  disproves.  But  in  view  of  the  fact 
that  only  8.73  percent  of  the  total  food  is  grain,  and  that  more  than 
half  of  that  amount  is  waste,  the  loss  is  greatly  overbalanced  by  tiie 
destruction  of  weed  seeds  alone,  which  compose  more  than  half  of  the 
vegetable  food.  Moreover,  some  of  the  weeds  consumed  are  esp*!- 
cially  destructive  to  grain  crops. 

In  securing  its  insect  food  the  cardinal  injures  us  in  1  case  and 
benefits  us  in  15.     In  other  words,  considering  the  animal  food  alone. 
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only  1  cardinal  does  harm  to  15  which  do  good.  The  presence  of  this 
single  hannful  bird  among  so  many  beneficial  ones  no  more  justifies 
lis  in  classing  the  species  as  injurious  than  would  a  like  proportion 
of  disabled  men  justify  the  condemnation  of  a  whole  regiment. 

On  the  contrary,  since  the  cardinal,  by  its  general  food  habits, 
does  at  least  IS  times  more  good  than  harm,  it  must  be  classed  among 
the  very  useful  species.  The  following  list  of  important  pests  the 
bird  has  been  shown  to  prey  upon  is  in  itself  suffident  proof  of  the 
cardinal's  value.  TTie  list  includes  the  Rocky  Mountain  locust,  17- 
year  cicada,  potato  beetle,  cotton  worm,  boUworm,  cotton  cutworm, 
cotton-boll  weevil,  codling  moth,  rose-beetle,  cucumber-beetle,  fig- 
eater,  zebra  caterpillar,  plum  scale,  and  other  scale  insects.  A  host 
of  minor  insect  pests  are  attacked  and  the  seeds  of  many  noxious 
weeds  are  destroyed.  The  cardinal  much  more  than  pays  its  way, 
and  deserves  and  should  receive  strictest  protection.  The  bird  is 
eadly  attracted  by  food  in  winter  and  by  the  provision  of  suitable 
nesting  sites  in  summer.  Being  thus  responsive  to  human  care,  and 
being  so  valuable  economically,  the  cardinal's  presence  on  the  farm, 
and  even  in  the  city  garden,  should  be  encouraged  in  every  possible 
way.  With  proper  protection  and  encouragement  it  will  become 
more  and  more  numerous  and  render  husbandry  a  correspondingly 
increased  amount  of  useful  service. 


LIST  OF    BEBDa,    FBTTTTS,    AND    INVBRTBBRATEa   BATEN    BY   THE    CARDrNAU 


Com  {Zea  maj/a). 

Ulce  (Oryrn  tativa). 

Kafir  com  {Sort/hvm  vulffare  durra). 


Oats  (_Avena  naliva.) 
Wlieat   (Trilioum  rulgare). 


Red  cedar  (Juttipertu  rirffiniana) . 
^'olomon's     neal      ( Pologonatum      hi- 

florvm). 
Bristly  Kreenbrter  {timitax  hona-nox). 
Hickorj-  (tffcorta  sp.). 
Oak  {Quercut  sp.). 
Soatbeni  backberrr  {Cdiia  mlmiaiiip- 

pieagU). 
HackberiT  (Oeltti  occtdenlalis) . 
Unlberr;  (Moru»  fsp.). 
Pokeberry    {Phytoldcra  tircandra) . 
TuJlp  tree  {Liriodendron  tuUpifera). 
SptctbuBh  (Lindera  tteiisoin). 
Rlachberry  (Rubue  ap.). 
RoK  iBoga  ap.). 

Jnneberry    (Ametanchicr  cnnadetuis). 
Red  bnw  (Cratofnu  op.). 
Cherry  {Prunv  ap.). 


fikuDk  biiHb  (Rhus  trilobata), 
PoIhoii   ivy    (Rhus   riiiHmng). 
Holly   (/fcr  optica). 
Inkberry  (Iter  glabra). 
Mn|ile   (Aerr  pp.). 
Suninier  i;rii]K;    (VitiK  acgtivalis) . 
FroHt  grapi^tVltiit  cordifolia). 
Biillaee  gta\t^   (Vltis  rot undi folia), 
Maypc^  (I'asHffora  incarnala). 
Prickly  p«ir  (Opuntia  opuntta). 
Rough-leaved   cornel    {Gomus   asperi- 

fotia). 
I'lowerlDK  doRnood    (Comv*  floriiia). 
Blueberry    (Vacriniuin   vtrgatum). 
Kiiocknwny   tree    (Efiretia   elliptlca). 
NlfihtBtiade  (Solatium  sp.). 
Elder  (Bambucvg  ap.). 
Arrown'ood  (Viburnum  sp.). 
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Large  crab  gruss    {fiyitthriiiinia  an»- 

galnaUg). 
Bartiyard    grafia     (EchinochXoa    erutr- 

galH). 
lellow  foxtail  (Cft<ctochloa  glauca). 
Bor  grass  (Cenchnu  tributoidet) . 
Wire  grass  lBleu»ine  indica). 
8«dge   (Cam  sp.)' 
Splderwort  {Tradeacanfla  sp.). 
Hueli  {Juncv*  sp.)' 
Star  grass  (HypiixU  hirauta). 
Star  grass   {Hypoxia  junccaj. 
Dock  (iJumez  ep.). 
Knotgrass  (Portftfonum  avicvlare) . 
l^le  perslcarla    (Polyt'otNtn   lapathi- 

folium). 
Pennaylvaiila    perslcarla    (Pnlygtinum 

penrtaylvanicnm) . 
Smartweed  {Polygonum  ^tu:tatum). 
Virglula  kuotweed  (I'lilygiiiium  viryiii- 

iattum). 
Hastate  teartbumb  {Polygonum  arifti- 


m). 


(iooaefoot  {Chenopodium  sp.). 

Plgn-eed  {Amaranthiui  sp.)- 

Cbickweed  {Altinc  media). 

Vetcb  (Vicio  Bp.). 

Cranesblll  {Geranium  sp.). 

Sorrel  {Oxalia  sp.)- 

Croton  {Croton  sp.). 

Spurge  {Euphorbia  sp.). 

Spiny  slda  (81<fai  spituMa). 

Violet  (Viola  ap.). 

Dodder  {Guscuta  sp.). 

Stlckweed  (LappuJa  sp.).  . 

Uromwell  {Lit lioa perm um  arvctue). 

Wblte  rervaln  {Verbena  urticacfatia). 

Blue  vervain  {Verbena  haatata). 

BU>  grasa  {Plantago  laitcealata). 

Plaatalu  {Plantago  sp.). 

ButtoQweed  {Diodla  tcrca}. 

Prickly  Bow-thlstle   {Honchua  aaper). 

Itagweed    {Ambroaia   artcmUiavfotia). 

Sunflower  {Ucliantkus  sp.), 

StickUgbt    {Biden»   ap.). 


COLBOFTEKA. 


Ground  beetles  (Carabld») : 

Calogoma  acrutctar. 

Paainuichu»  sp. 

Hcarilca  aubtcrrancui. 

Dicaelus  Sp, 

Callida  ap. 

Harpalua  caliglnoaua. 

Aniaoilactylua  ruatlcua. 

Aiiisodaelylut  agricula. 
Click-beetles    |Elatei'lilii>)  : 

Uelanotua  ap. 
Bruiizj'  wood-borers  (Bii]ireHtlds) : 

Diccica  obacttiii. 

Agrilua  egcnua. 
Fireflies  (Lanipyridie)  : 

Chauliognalbua  marginaiua. 

Tetephorua  pualllua. 
Laiueliicom  i>eetle8  ( S<-nrai)>Pide')  : 

Pbanaeua  camifex. 

Apkodiua  li vidua. 

Aphodiua  ingulnalua. 

.VacrodactyiHa  HHbaiiinoauii. 

.Inornate  binotala  luteipenntu, 

Pelidnota  punctata. 

AUorbiua  nitiiia. 

Euphorln  fulgida. 

Euphoria  tniJa. 


L(Hig-bomed  beetles  (Cemmbycldte) : 

Lioput  adiperaua. 

Hippopait  lemniscata. 
I.eaf-beeties  (Chn'sunielidte) : 

DoH-acia  sp, 

Lema  triltneata. 

Vryptoccpbalua  calidut. 

t'vlatpia  brunnea. 

Sodonota  tristta. 

Chryaomela  sp. 

I'alllgrapha  bigabyana. 

Zygogramma  licterotheca. 

MvAaaoma  script  a. 

Diabrotica  12-punctata. 

Odontota  doraalia. 

Coptocycia  sp. 
I>arkiing      beetles       (Twebrlonldw) : 

Blapatinua  pralmxia. 
Blister  beetles  (Ueioidn). 
Si-urred     miout-l^eetles     (Otlorhfnchi- 

die) : 

Oraphorhinua  radoaaa. 

Compaug  auricephatu*. 
True  aaout-beetles  (CureullonldK) : 

SUonea  sp. 

PachytychUia  amtntuit. 

Anthonomua  grtmdis. 
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COLEOPTEHA — contlnned. 


Tme  BDout-beetles — CoutlDued. 

ConoIrtH-ftelu*  sp. 

Tyloderma    baridium. 

Boris    interstiHalis. 

Balaninut  nasicus. 
Bfllbugs  (CalsDdrlds)  : 

RAoduboentM  IS-ptmctalu*. 


BIllbugB— Continued. 

Spkenophorus  carioaus. 

Sphenophorus  eomprenairostria. 
Barkbeetles  (Sc-olj-tidse)  : 

TonuHui  impreantg. 


HSUmVRA. 


aoadas.  (Clcadldfe) : 

Cicada  rtWccji, 
Tree- hoppers  (Membraclda). 
Leaf-bopperB  (Tettlgonldw). 
JiuuptDg  plant'llce  (rRjIIIto). 
Bcflle  Insects  (Coccldie) : 

Eulecanium  oerasifex. 

Biilecanium  robtniarum  (?). 


Scale  Insects — Continued. 

Toumei/ella  sp. 
Stink -bugs  (Pentatdiuidje) : 

Bu»chi»tus  sp. 

yezara  kilaris. 
Lygteldte. 
Assassin  bugs  ( Iteduvildte) . 


Sliort'homed     grasshoppers     (Acrldil- 
dK)  : 
Melanoplut  allanis. 
Tettir  sp.  , 


Hawk-motbs  <  Spblngldie)  : 

neilephtla  Ihieata. 

Bphinw  kalntiiF. 
Owtet-iuottis   (Noctnldie) : 

Mameatra  picta. 

Prodenia  ontUhogalH. 

AlatMima  argtllM^ea. 


Long-borned     RTaesboppere     (l»custi- 

tta-).       , 
Crickets    (GryllidK!). 


Owlet  motbs — Continued. 

HeliotMs  obeolcfa. 
Rpanworms  (Uenmetrtde)  : 

Xadala  gibbosa. 
Leaf-rollers  (Tortrlcldn) : 

Carpocapia  pomoaella. 


Kougb-hended  ants 
Pogonomyrmeo:  sp. 

Smootb-beaded  ants 
LuitM  sp. 


(Alyrmlddfe) :  I  Sawflles  (Tentbredlnlda). 


OTHER  iKSBcrs. 


Dragon  II7  (Odonata). 
ilanllspa  hrtiimea  (Nenroptera). 


OTBEB    INVBBTEBBATEB. 


Spiders  (Araneida). 
Coitlpedea  (OHlopoda). 


.  Snails  and  slugs  (Gastropoda). 
I  Bivalves  (Pelecypoda). 
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OBAT  QBOSBH&E. 
{Pyrrhuloxia  ttnuala.     Plate  I.  t'rontlBplece,) 

APPEARANCE,   DISTRIBUTION,  AND   HABITS. 

This  grosbeak,  which  so  far  has  received  no  distinctive  popular 
name,  may  be  known  as  the  gray  grosbeak  or  parrot-bill.  It  is  almost 
the  same  size  as  the  cardinal,  closely  resembles  that  species  in  song 
and  general  demeanor,  and  has  similar  nesting  habits.  Moreover, 
it  frequents  the  same  kind  of  country  and  is  resident  wherever  found. 
In  appearance,  however,  it  is  quite  dissimilar. 

In  strong  contrast  to  the  glowing  hue  of  the  cardinal,  the  general 
color  of  both  sexes  of  the  parrot-bill  is  light  gray.  The  wings,  tail, 
and  long  crest  are  suffused  with  dark  red  and  the  wings  are  lined 
with  rose.  This  color  also  surrounds  the  beak  of  the  male  and  ex- 
tends over  throat  and  breast  in  an  irregular  patch.  The  beak  is 
yellowish  and  is  very  curiously  modified,  being  short,  thick,  strongly 
curved,  and  apparently  of  great  power. 

The  gray  grosbeak  occurs  over  about  the  lower  third  of  Arizona 
and  Kew  Mexico  and  the  lower  half  of  Texas,  not  reaching,  however, 
the  extreme  eastern  part  of  the  latter  State.  There  are  two  sub- 
species, the  Arizona  parrot-bill  {P.  ainuata)  and  the  Texas  parrot- 
bill  {P.  8.  texana).    Their  range  extends  south  to  central  Mexico. 

ECONOMIC    RELATIONS. 

Seventy-four  stomachs  of  gniy  grosbeaks  have  been  examined. 
All  are  from  Texas,  59  being  collected  in  August  and  15  in  Septem- 
ber. They  do  not,  therefore,  give  an  adequate  idea  of  the  food  habits 
of  the  species,  except  for  that  locality  and  season.  Vegetable  mat- 
ter averages  71.19  percent  of  the  contents,  and  animal  matter  28.81 
percent.  Contrasting  the  latter  amount  with  36.54  percent  of  ani- 
mal food  obtained  during  a  corresponding  period  by  the  cardi- 
nal, which  is  highly  vegetarian,  it  appears  exceedingly  low.  It  is 
accounted  for,  however,  by  the  extraordinary  preference  of  the 
parrot-bill  for  a  single  item  of  its  vegetable  diet,  namely,  the  seeds 
of  grasses. 

^'EoETABLE  Food. 

Another  remarkable  feature  of  the  vegetable  diet  is  the  scarcity 
of  fruit.  Only  a  few  pokeberries  were  eaten,  not  enough  in  fact  to 
be  allotted  a  percentage  valuation.  Cardinals,  however,  collected  in 
the  same  locnlity  nt  the  same  time  eonsiuned  almost  12  percent  of 
fruit  in  August  and  nearly  30  percent  in  September.  It  appears, 
therefore,  that  the  gray  grosbeak  is  distinguished  from  its  nearest 
relative  by  a  remarkable  indifference  for  fruit. 
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SEEDS  EAXEN  BY  QBA.Y  QB08BEAK. 


Grass  seeds  constitute  an  average  of  53.09  percent  of  the  total  food 
of  the  birds  examined,  or  more  than  iive-sevenths  of  the  vegetable 
food  alone.  Most  important  among  them  are  foxtail  {Chcetocholoa, 
fig.  17)  and  bur  grass  (Cenchrus,  Plate  II,  6g.  10),  which  together 
amount  to  43.59  percent  of  all  the  bird's  food.  Since  these  grasses 
are  among  the  most  pernicious  weeds,  the 
parrot-bill  is  more  than  welcome  to  all  of 
their  seeds  it  desires. 

Tlic  seeds  of  other  grasses  also  are  im- 
portant, furnisliing  9.51  percent  of  the 
bird's  subsistence.  Among  them  are  seeds 
of  witch  and  crab  grasses,  most  species  of 
which  are  weeds.  Yard  or  wire  grass 
{EUuaine  ijidica)  also  is  eaten.    Seeds  of  a 

spurge  ((7r«((msp.)  contribute  9.81  percent    '"itii"   fei.<r<orM<»     »to.oa). 
to  this  grosbeak's  fare,  and  other  weeds,  in-        tFrom  HiiimaD.  Nenda  Ex- 
cluding bindweed  (fig.  21) ,  lambs'  quarters,       ■*"°'""  ^'■"™' 
tumbleweed  (6g.  18),  sunflower,  carpet  weed,  nightshade,  vervain 
(fig.  3),  mallow,  etc,,  compose  6.13  percent. 

Thus  the  gray  grosbeak  is  a  great  consumer  of  weed  seeds,  and  it  is 
remarkable  that  seeds  form  practically  seven-tenths  of  the  food  in 
August  and  September,  when  insects  are  superabundant.  The  bird's 
habit  of  feeding  upon  weeds  is  undoubtedly  beneficial,  especially  be- 
cause it  eats  so  many  seeds  of  foxtail  and  bur  grass,  pests  with  which 
every  farmer  in  the  South  has  to  contend. 


The  only  grain  found  in  stomachs  of  this  species  is  sorghum.  Six 
birds  had  eaten  it  in  quantity  sufficient  to  make  an  average  of  2.03 
percent  of  the  total  food.    Ignoring  eveu  the  fact  that  sorghum  is 
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usually  grown  for  fodder,  not  for  grain,  the  amount  consumed  is  so 
small  that  there  need  be  no  fear  of  damage  by  this  shy  and  uncom- 
mon bird. 

Aniual  Food. 

While  the  parrot-bill  consumes  a  smaller  proportion  of  animal 
matter  than  other  grosbeaks,  it  selects  about  the  same  things,  the 
principal  items  being  grasshoppers,  caterpillars,  and  beetles. 
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Neither  parasitic  Hymenoptera  nor  predaceous  beetles  were  found 
in  the  stomachs  examined,  a  showing  much  to  the  bird's  credit.  Only 
one  useful  insect  had  been  eaten,  it  beloii^ng  to  the  queer  neurop- 
teroid  genus  Mantigpa,  the  members  of  which  are  rare.  They  are 
predaceous  when  adult  and  when  young  are  parasitic  in  the  egg-sacs 
of  spiders. 

The  remainder  of  the  animal  food  is  composed  of  injurious  species, 
among  which  are  important  pests.  Beetles  constitute  4.66  percent 
of  the  food,  weevils  alone  being  3.42.  Of  greatest  interest  among  the 
latter  is  the  cotton-boll  weevil  {Anthonomus  grandis,  fig.  19),  the 
moat  serious  agricultural  pest  of  recent  years.  While  the  gray  gros- 
beak does  not  feed  lipon  it  regularly,  nevertheless  the  habit  of  picking 
it  up  when  occasion  offers  is  highly  commendable.  Among  other 
weevils  eaten  are  additional  species  of  curculionids  and  scarred  snout- 
beetles,  including  the  same  silvery-green  and  golden  species  {Comp- 

svs  auricephalus) 
eaten  by  the  cardi- 
nal. 

Leaf  beetles 
(Chrysomelidse) 
probably  are  next 
in  importance.  The 
parrot-bill  is  sharp- 
eyed  enough  to  find 
a  species  {Chlamys 
'  plirata)     of     this 

family  that  is  noted 

for    the    perfection 

Fio.  10.— Cotton-boll   weevil    (Anlhonomut  grandts).     (From    „f  Itfl  nmtpi-tivp  rJp- 

Hoivard.  BureBu  of  Entomology.)  "^  '^  prOieCUVe  Oe 

vices.  This  little 
beetle  is  curiously  soulptui-ed  and  has  furrows  in  which  all  the  appen- 
dages fold,  and,  being  bronzy  in  color,  its  resemblance  to  the  drop- 
pings of  caterpillars  is  almost  [lerfect.  The  Chlamys  sometimes  feeds 
upon  jaspberry  leaves,  but  has  never  been  found  \'ery  injurious. 
Nevertheless,  it  is  entirely  vegetarian,  like  all  the  Other  beetles  of 
the  family,  species  of  which,  even  if  not  at  present  positively  injuri- 
ous, are  liable  to  become  so  at  any  time.  The  parrot-bill  should  re- 
ceive nothing  but  praise  for  its  <lestruction  of  leaf-beetles. 

Bronzy  wood-borers  (Buprestidee)  and  long-homed  beetles 
(Cerambycidse),  both  of  which  are  destructive  to  forest  and  orchard 
trees,  also  were  found  in  stomachs  of  this  specie,s. 

Beetles,  as  a  whole,  are  exceeded  in  amount  by  caterpillars,  the 
latter  constituting  10.32  percent  of  the  diet.  One  of  the  species 
identified,  namely,  the  cotton  worm  (Alabama  argUlacea,  fig.  20), 
has  long  been  known  as  a  great  pest  throughout  the  Soutliem  States, 

_ .  ,Gooq[c 


rNBECT  FOOD  OF  GRAY  aBOSBEAK. 


31 


and  in  certain  years  has  caused  a  deereaae  in  the  crop  of  a  quarter  of 
a  million  bales,  valued  at  $25,000,000.     Many  birds  devour  great 
numbers  of  cotton  worms,  and  this  fact  alone  justifies  the  oft-repeated 
statement  that "  too  much  can  hardly  be  said  in  favor  of  insectivorous . 
birds  in  cotton  fields."    The  gray  grosbeak  assumes  a  proper  share  in 
this  valuable  work,  14  of  the  74  individuals  examined  having  con- 
sumed cotton  worms,  which  formed  an  average  of  39.1  percent  of 
their   food.    As  many  as   18  caterpillars   were   found   in   a   single 
stomach.     Another  caterpiUar   enemy   of 
the  same  crop,  the  cotton  cutworm  {Pro- 
dertia  omitkogalli,  fig.  9),  also  is  freely 
devoured. 

As  beetles  were  less  esteemed  than  cater- 
pillars by  the  gray  grosbeak,  so  also  are 
the  latter  less  liked  than  the  Orthoptera. 
This  group  contributes  11,52  percent  of  the 
total  food.  Both  long  and  short-homed 
locusts  and  their  eggs  are  devoured,  7  or  8 
grasshoppei-s  sometimes  being  secured  by  a 
single  bird.  The  only  species  (Syrbnla 
admirabUis)  identified  sometimes  feeds  on 
timothy. 

True  bugs,  comprising  stink-bugs  (Pen- 
tatomida?)    and  their  eggs,   cicadas,  leaf-  (W, 

hoppers  (Jassidce),  and  lantern  flies  (Ful- 
gorida?)  compose  about  1.5  percent  of  the 
food.     All  of  these  insects  are  injurious  _ 

and   the   bird   does  a  service  by   feeding    ^^^  ^o— roiion    worm     nio- 

upon    them.  lama      aruWacca).         iFrom 

One  parrot-bill  was  bold  enough  to  '"'"J'  SMtf^u  ot  Kntomoi- 
swallow  a  large  hornet  {Vespa  sp.).  A  "**' 
few  ants  also  were  eaten,  and  these,  together  with  spiders  and  snails, 
complete  the  list  of  animals  devoured.  Although  this  grasljeak  is  not 
conspicuously  insectivorous,  almost  all  the  insects  it  eats  are  injurious, 
MlMEHAL  Matteb, 

While  mineral  matter  was  absent  from  the  majority  of  the  stomachs 
examined,  enough  was  contained  in  the  remainder  to  make  an  aver- 
age of  3.62  percent  for  the  whole  number. 


The  present  incomplete  data  indicate  that  for  a  grosbeak  the  par- 
rot bill  is  decidedly  vegetarian,  preferring  vegetable  food  even  in 
months  when  insects  abound.     More  than  69  percent  of  its  food 
during  August  and   September  consists  of  weed   seeds,  the  small 
18848— Bull.  32—08 3 
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amount  of  grain  taken  bringing  the  total  amount  of  vegetable  food 
up  to  71.19  percent.  More  than  half  of  the  total  subsistence  con- 
sists of  grass  seeds  alone. 

The  28.81  percent  of  animal  food  is  made  up  almost  exclusively  of 
harmful  species,  among  which  are  the  most  important  pests  of  the 
cotton  plant,  namely,  the  cotton  worm  and  the  cotton  boll  weevil. 

Although  the  data  on  hand  are  insufScient  to  determine  the  exact 
economic  status  of  the  bird,  it  may  be  stated  with  confidence  that 
the  gray  grosbeak  is  almost  entirely  beneficial. 

LIST  OF  SEEDS  AND  INVEBTEBBATE8  EATEN  BY   THE  GRAY  QROWEAK. 


{8orgh»in   rulgarc  durra). 


Joint  ensB  iPaspalam  sp.)- 
tirab  gram  (Sj/nih enema  Bp.). 
Yellow  fostnll  (ChiFtochloa  glauca). 
Bur  gmBB   (Cenchrus   (HftHfoidro). 
Wire  grass  {Eleusine  indiea). 
Bindweed  (PoluO'injim  sp.)- 
Gooeefoot  {Chenopodivm  sp.). 
Hougb    pigweed    '(Amaranlhu8    rriiv 

flexus). 
Pokeweed  (Phytolacca  decandra). 


Broiif7  wood-borerB  (Buprestlda-). 
Long-homed  beetles  (Cerambycidie) : 

Liopua  craBsulus. 

Hippopaia  lemniacata. 
Leaf-beetles  (Chry8omeUd«e)  : 

Chlamj/a  pltcata. 


Cairetweed  (MoUugo  rerlkHUata) . 

Sorrel  (Oxalie  sp.). 

Spurge  (Euphorbia  fip.). 

CrotMi  {Croton  sp.). 

Mallow  (Malva  sp.). 

Sida  sp. 

Vervain  (Verbena  sp.). 

Xlghtshade  (Solatium  sp.). 

Sunflower  (Hdtanthut  sp.). 


Scarred      snout -beetles       (OtlorhyO' 
cbldK) : 

Compnui  auricephalua. 
True  snout-beetles  (Curcullouldie) : 

Anthonomua  grandla. 

Acallca  sp. 


HEtllPTEBA. 


Cicadas  (CIcadldw) : 
Cicada  sp. 


I  I^eaf-hoppern  (JassldK). 
Ijsntern  flies  (Futgorlde). 


ORTHOFTEBA. 


Short-homed,  grasshoppers     (Acrldll- 
d«); 
Bprbula  admirabilia. 


LXPIDOFTEBA. 

Owlet-moths  (Noctuldie) : 
Prodenia  ornithogalH. 
Alabama  argilUicea, 
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Hornets  (Veq>ldK)  :  I  Smootta-hoaded  ants   (Formlcldie). 

Vetpa  ep.  ] 


Mantigpidie:  ManlUpa  sp. 


Spldera  (Araneldfl).  |  Soalls  (Uastropoda). 

BOSE-BBEASTES  GSOSBEAK. 
iZamcliidin  luiloriciaHa,  Plate  III-) 
APFEABANCE,  UIBTKIBUTION,   AND    HABIT8. 

The  rose-breasted  grosbeak,  one  of  the  loveliest  and  most  valuable 
of  our  fforth  American  birds,  is  easily  recognized  by  its  characteristic 
coloring  and  big  bill.  The  male  is  gayly  clad  in  rose,  white,  and 
black,  the  brightest  tint  partly  covering  the  breas't  and  lining  the 
wings.  The  female,  while  soberly  clothed  in  buffy,  grayish,  and 
brown,  can  not  be  mistaken,  once  the  appearance  of  the  species  is 
familiar,  the  plump  form  and  thick  bill  sufficiently  distinguishing  her. 

The  song  of  the  male  rosebreast  is  as  charming  as  his  appearance 
is  striking,  its  notes  being  among  the  sweetest  and  most  inspiring  of 
the  avian  chorus.  The  bird  seems  never  to  tire  of  his  music  and  may 
be  heard  during  the  hottest  days  and  even  at  night.  However,  he 
is  also  a  paragon  of  domesticity,  taking  turn  with  the  female  in 
incubating  the  eggs  and  later  doing  yeoman  service  in  feeding  the 
young. 

The  bulky  and  loosely-fashioned  nest  is  built  in  June,  and  S  or  4 
eggs  are  laid.  The  nestK  are  very  often  placed  in  orchard  tree-i; 
indeed,  where"  conditions  permit,  they  are  almost  invariably  in  the 
vicinity  of  cultivated  lands. 

The  birds  are  fairly  common,  especially  in  the  northern  part  of 
their  range,  but  they  are  not  evenly  distributed.  For  instance,  in  one 
locality,  for  no  obvious  reasons,  grosbeaks  are  absent,  while  in  another 
near  by  several  -pairs  may  live.  In  Wisconsin  7  nests  have  been 
found  in  a  space  of  not  over  5  acres,  and  on  the  brushy  banks  of  a 
little  stream  in  New  Jersey  11  pairs  nested  witliin  a  quarter  of  a 
mile.  If  these  figures  held  for  any  considerable  area,  they  would 
indicate  that  the  bird  was  very  abundant,  and  indeed  it  would 
appear  that  in  most  accounts  the  number  of  rose-breasted  grosbeaks 
lias  been  underestimated.  nnlcHs  we  are  to  assume  that  of  late  years 
the  bird  has  increased  in  numbers  greatly.    In  parts  of  New  England 
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during  the  last  twenty  years  the  bird  is  known  to  have  increased, 
and  where  once  rare  it  is  now  coounon.  In  western  Pennsylvania 
rosebreasts  are  said  to  be  as  common  as  song  sparrows,  and  E.  A. 
Preble,  of  the  Biological  Survey,  found  them  in  migration  one  of  the 
commonest  birds  along  the  Athabaska  River,  near  the  northern  limit 
of  their  distribution. 

The  rosebreast  ranges  farther  north  than  any  other  of  the  group 
of  grosbeaks  here  treated.  Breeding  from  the  latitude  of  St.  Louis 
and  northeastern  Kansas  and  in  the  Alleghenies  from  southern  Ten- 
nessee, it  occurs  as  far  north  as  Newfoundland  and  Quebec  in  the  east 
and  in  the  west  extends  through  the  Dakotas  and  lower  Saskatche- 
wan to  Peace  River  Landing,  Alberta,  and  the  vicinity  of  Fort 
Smith,  Mackenzie — the  latter  locality  only  6°  from  the  Arctic  Circle. 
In  winter  the  species  is  found  from  southern  Mexico  to  below  the 
Equator  in  Ecuador. 

ECONOMIC  RELATIONS. 

'  Much  interest  attaches  to  the  present  s{]ecies  because  of  its  well- 
known  fondness  for  the  Colorado  potato  beetle.  More  tlian  35 
printed  articles  of  greater  or  less  length  have  been  devoted  to  the 
bird  because  of  this  habit,  and  brief  rejMrts  upon  it  api>ear  in  four 
previous  publications  of  the  Biological  Survey." 

One  hundred  and  seventy-six  stomachs  of  the  ipsebreasted  gros- 
beak are  available  for  present  examination,  and  these  were  obtained 
ui  the  seven  months  from  April  to  November  (excepting  October), 
from  17  States  and  the  District  of  Columbia,  besides  Nova  Scotia, 
Ontario,  and  Northwest  Territory, 

A  detailed  inventory  of  the  contents  of  these  stomachs  having  been 
made  and  the  results  tabulated,  it  w^s  found  that  the  bird  consumes 
an  average  of  52  percent  of  animal  matter  and  48  percent  of  vege- 
table per  month  during  its  stay  in  the  summer  home.  The  maximum 
amount  (74.25  percent)  of  animal  food  is  taken  in  June,  the  nesting 
month.  Remarkable  features  of  the  food  habits  are  the  apparent  dis- 
inclination for  grasshoppers  and  the  strong  preference  for  wild  fruits. 


The  vegetable  part  of  the  diet  is  composed  of  the  following  ele- 
ments: Weed  seed,  15.74  percent;  grain,  5.09  percent;  garden  peas, 
1.37  percent;  wild  fruit,  19.3  percent,  and  other  vegetable  matter, 
including  a  small  quantity  of  cultivated  fruit,  besides  buds,  flowers 
of  tree.^,  etc,  6.5  percent. 

•BarrowB,  W.  B.,  Rep.  Commr.  Agr.  (188S),  ISS!),  pp.  5.^5-536;  Merrlnm,  C. 
Hart,  Rei>.  Commr.  AKr.,  ism.  )..  36»:  Befll,  1".  E.  1,.,  Fnrmers'  Bull,  54, 18G7,  pp. 
2S-30;  Beal,  F.  K  L.,  Farmers'  Bull.  54,  rev.  ed.,  lUlM,  pp.  34-311, 
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The  items  obtained  from  cultivaleil  crops,  l>eing  of  chief  interest, 
will  be  considered  first.  While  it  is  needless  to  state  that  most  of 
the  testimony  regarding  the  value  of  this  bird  is  favorable,  yet  com- 
plaints of  injury  from  it  have  been  made  which  are  verified  by  stom- 
ach examinations.  The  crop  most  frequently  attacked  by  rose- 
breasted  grosbeaks  is  the  common  garden  pea. 


Ten  accounts  from  correspondence  and  published  writings  go  to 
»how  that  this  grosbeak  sometimes  feeds  upon  peas.  Six  of  them 
refeF  to  damage  in  Iowa,  two  in  Illinois,  one  in  Massachusetts,  and 
one  general.  Three  persons  regard  the  bird  as  very  destructive; 
three,  while  stating  that  injury  is  committed,  are  less  severe  in  thefr 
strictures;  while  the  remaining  four,  admitting  (he  consumption  of  a 
few  peas,  consider  the  bird's  services  in  preying  upon  injurious  in- 
sects ample  compensation  for  the  loss- sustained. 

The  attacks  of  this  bird  upon  peas  were  observe<l  as  early  as  1830, 
W.  B.  O.  Peabody  '  writing  as  follows : 

At  the  latter  pat  of  the  Ruiumpr,  oiir  i^ffnlciiti  are  freqnentwl  liy  the  j-oiiiir 
in  great  numbeni.  nnd  bitter  complnlntH  nre  iiinde,  with  or  wltUntit  renimii.  «if 
their  depredations  on  the  peon. 

Among  more  recent  charges  of  injury,  that  of  H.  J,  Giddings,  of 
Sabula,  Iowa,  may  be  cited,  both  because  the  amount  of  damage  is 
extreme,  and  further  because  the  observations  are  supported  jn  part 
by  stomach  examination.     Mr.  Giddings  says: 

During  the  last  summer  11892)  roeehreasted  groabeaks  were  unuauallr 
DumerouB  here.  •  .  •  •  The  lust  two  weeks  In  June  and  the  first  week  In 
July  (after  the  young  had  left  tlie  nest)  tbey  became  very  destructive,  enting 
all  kinds  of  fruit  and  entirely  destroying  a  sinatl  itatch  of  preen  pens  In  my 
garden.     (Not.  18.  1892.) 

Six  grosbeak  stomachs  were  sent  in  from  this  and  other  gardens 
where  the  birds  had  access  to  peas,  but  examination  disclosed  peas 
in  only  two  of  them,  constituting  in  one  case  10  percent  of  the 
stomach  contents  and  in  the  other  80  percent.  Peas  were  found  in 
one  other  stomach  also,  of  the  176  examined,  this  having  been  col- 
lected in  Minnesota  in  July.  It  held  4  peas,  which  were  80  percent 
of  the  contents.  Were  there  no  other  evidence,  the  above  is  sufficient 
to  show  that  the  rosebreast  ha,s  a  taste  for  green  peas  which  is  some- 
times gratified  at  the  expense  of  the  gardener. 

Some  observers  believe,  however,  that  the  bird  makes  full  repara- 
tion for  damage  done.     E.  M,  Hancock,  of  Waukon,  Iowa,  states: 

The  ro8ebrea«ted  grosbeak  has  more  than  made  amends  fur  Its  pea  steallnK 
by  Its  determined  warfare  upon  tbe  Colorado  potato  beetle,  helping  very  nin- 
terlally  to  keep  down  this  pest     (April.  1886.) 


"Birds  uf  Massachusetts,  1S39,  p.  320. 
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Henry  Nehrling"  writes: 

It  In  said  to  eat  gTMU  pean/iind  for  this  reanoo  it  ix  often  killed,  tbougli  tin- 
damage  done  Id  this  way  does  not  compare  wltti  the  many  benefits  It  bestows. 

The  question  is,  Do  stomach  examinations  support  this  view? 
Years  ago  Prof.  F.  E.  L.  Beal  observed  the  rosebreast  in  the  act  of 
eating  peas  and  found  the  pods  cut  open  and  the  peas  gone ;  the  ccki- 
teiits  of  a  stomach  were  examined,  and  two  or  three  peas,  several 
potato  beetles,  and  a  tomato  worm  were  found  j  whence  it  is  evident 
that  this  particular  grosbeak,  at  least,  was  paying  well  for  its  peas. 

In  this  connection  the  record  of  6  birds  from  Iowa  gardens  is  of 
interest.  Fifteen  percent  of  their  food  was  peas,  and  to  that  extent, 
of  course,  they  were  detrimental;  but  as  an  offset  more  than  17  per- 
cent consisted  of  bronzy  wood-borers  and  12.5  percent  of  weevils,  in- 
cluding the  injurious  pine  bark-weevil  and  2  nut  weevils.  While 
these  insects  are  very  injurious  to  timber,  it  may  be  claimed  that  they 
are  not  of  direct  consequence  to  the  gardener.  But  insects  especially 
injurious  to  garden  crops  also  were  consumed,  14.8  percent  of  the 
food  consisting  of  white  grubs,  which  are  enemies  of  strawberries, 
and  a  flower  beetle,  which  injures  young  com  and  many  fruits,  besides 
the  notorious  Colorado  potato  beetle.  Caterpillars  and  ants  also 
were  preyed  upon  by  these  6  birds,  and  scale  insects  {Kulccanium 
sp.),  tJie  very  worst  pest  of  fruit  trees,  formed  4.5  percent  of  their 
food.  The  gardener  is  vitally  concerned  in  reducing  the  numbers  of 
these  insects,  and  it  is  evident  that  the  l."i  percent  of  peas  consumed 
is  paid  for  many  times  over  by  the  destruction  of  more  than  three 
times  that  amount  of  garden  and  forest  enemies.  Moreover,  to  de- 
termine the  true  significance  of  the  damage  done,  not  only  the  birds 
which  had  eaten  peas,  but  the  species  collectively  must  be  considered. 
The  present  investigation  shows  that  3  birds  out  of  176  had  stolen 
peas,  while  scores  had  literally  feasted  upon  the  worst  enemies  of 
agriculture.  Peas  constitute  1.36  percent  of  the  total  food  of  the 
grosbeaks  examined,  while  noxious  insects  certainly  compose  thirty 
times  as  much.  Viewed  in  the  light  of  these  facts,  the  loss  sustained 
would  be  nothing  compared  to  the  benefits  received  were  it  not  for 
the  fact  that  the  birds'  depredations  are  often  local  in  character,  as 
in  the  case  cited  above,  one  cultivator,  perhaps,  furnishing  the  supply 
of  peas  for  all  the  grosbeaks  in  the  neighborhood. 

However,  even  under  such  circumstances  a  remedy  is  available 
without  the  necessity  of  sacrificing  the  birds.  Wire  guards  or  bird 
netting  afford  protection,  and  in  tlie  case  cited  above  Professor  Beal 
at  once  stopped  the  grosbeaks'  visits  to  his  pea  patch  by  means  of  an 
old  coat  on  a  jwle. 
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Grain  cotapoaes  6.09  percent  of  the  food  of  the  176  rose-broasted 
grosbeaks  examined,  the  cereals  selected  being  com,  wheat,  and  oats. 
The  bird  has  been  accused  of  injuring  eadi  of  these  products,  and 
stomach  examinations  lend  ^pport  to  the  complaints. 

Com. — Part  of  the  damage  to  com  is  of  an  unusual  nature.  H.  S. 
Giddings,  of  Sabula,  Iowa,  writing  about  the  same  gix^beaks  men- 
tioned above  &3  injurious  to  peas,  says: 

prom  tbe  time  tbej  arrived  until  their  departure  they  fed  cODtlaaonBlj  on 
com  from  a  crib  on  mj  place.  •  ■  •  Sometimes  as  many  as  10  or  12  would 
be  in  tbe  crib  at  ouce. 

The  stomachs  of  3  grosbeaks  shot  at  this  time  contained  com,  the 
grain  constituting  in  each  case  about  half  the  contents.  Notwith- 
standing these  facts,  it  is  very  doubtful  if  any  considerable  damage 
is  ever  committed  in  the  manner  described,  if  for  no  other  reason 
than  that  the  opportunity  is  seldom  presented.  Moreover,  such 
depredations  are  easily  prevented  by  simple  and  inexpensive  means, 
such  as  lining  the  crib  with  wire  netting  and  closing  the  doors  when 
not  in  use.  These  precautions  will  not  only  keep  out  wild  birds,  but 
also"  rats,  mice,  and  chickens,  which  animals  undoubtedly  destroy 
vastly  more  stored  grain  than  all  native  birds  together. 

A  small  quantity  of  the  corn  eaten  by  the  rose-breasted  grosbeak 
may  be  pilfered  from  the  growing  crop,  one  bird  taken  in  Pennsyl- 
vania in  July  having  eaten  enough  com  to  form  8  4>ercent  of  its 
stomach  contents,  and  one  from  Illinois  in  September  consumed  50 
percent.  There  is  no  way  of  determining  positively  whether  this 
grain  was  crop  com  or  waste ;  but  if  only  2  grosbeaks  out  of  176  take 
com  from  the  ear,  there  is  no  cause  for  alarm.  The  com  obtained 
in  May  by  2  other  rosebreasts  from  Illinois  and  Minnesota  may  have 
been  either  seed  or  waste. 

Oats. — Seed  oats  may  sometimes  be  devoured  by  grosbeaks.  E.  A. 
Meams  says:" 

Where  fields  newly  sown  with  the  cereal  grains  arc  convenient  to  Its  wood- 
land retreats.  It .  ■  *  •  will  collect  In  large  flockB,  and  reaort  there  con- 
tinually, as  long  as  there  la  a  grain  of  seed  to  be  had. 

As  this  statement  refers  to  a  locality  in  New  York  where  tlie  rose- 
breast  occurs  mly  from  May  to  September,  the  crop  in  question  must 
be  oats. 

This  grain  was  eaten  by  5  of  the  birds  examined,  4  of  which  may 
have  obtained  it  from  newly  sown  fields,  but  even  this  trifling  injury 
to  the  crop  may  be  prevented  and  other  advantages  secured  by  drill- 
ing. The  fifth  grosbeak,  which  was  collected  in  Illinois  in  July,  prob- 
ably obtained  tlie  oats  it  devoured  from  standing  grain. 
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Wheat. — ^A  certain  quantity  of  wheat  also  may  be  taken  frcMQ  the 
heads,  but  no  complaints  of  such  damage  have  been  received,  the  only 
observation  at  hand  which  bears  upon  the  point  being  that  of  Audu- 
bon. Keferring  to  a  brood  oi  young  rose-breasted  grosbeaks  in  the 
vicinity  of  Cincinnati,  he  says:'  "The  parents  fed  them  on  the  soft 
grains  of  wheat  which  they  procured  in  a  neighboring  field."  Four 
grosbeaks  out  of  the  176  ezaroined  had  fed  upon  wheat.  That  ob- 
tained by  1  collected  in  Connecticut  in  May  is  obviously  waste,  but 
3  birds,  which  had  eaten  wheat  during  July  and  August  in  Iowa  and 
Illinois,  may  have  attacked  standing  grain.  These  4  birds  obtained 
about  3  kernels  of  wheat  each,  which  is  an  average  of  less  than  a 
fourteenth  of  a  kernel  apiece  for  the  176  gro^>eaks  examined.  Now, 
if  the  proportion  of  grosbeaks  eating  wheat,  4  to  176,  or  thereabouts, 
holds  true  for  this  species  at  large,  and  the  birds  do  not  exceed  the 
moderate  average  of  3  kernels  each,  it  would  require  the  united  ef- 
forts of  the  grain  eaters  among  some  300,000  grosbeaks  to  consume  a 
quart  (21,000  kernels)  of  average  wheat.  It  is  evident,  therefore, 
that  the  roaebreast's  wheat-eating  habits  can  not  be  termed  injurious. 

To  sum  up  the  rosebreast^s  relation  to  grain  crops,  as  shown  by 
the  present  investigation,  15  birds  out  of  a  total  of  176  fed  upon 
grain,  including  oats,  wheat,  and  com.  Wheat  and  com  eaten  by  4 
of  these  very  probably  was  waste,  while  3  birds  had  taken  corii  from 
a  crib,'and  4  had  eaten  oats  which  may  have  come  from  newly  sown 
fields.  In  both  cases  tlie  injury  was  easily  preventable.  Six  gros- 
beaks, consuming  one  or  the  other  of  the  grains  mentioned,  may  have 
pilfered  standing  crops.  This  latter  injury  to  grain  constitutes  the 
only  real  case  against  the  bird,  and  involves  only  1.17  percent  of 
the  total  food  of  the  birds  examined.  If  this  ratio  holds  true  for  the 
entire  species,  the  damage  is  of  no  special  consequence.  This  view  is 
further  strengthened  by  the  fact  that  no  ctHuplaints  have  been  made 
of  injury  to  standing  grain,  the  only  stage  in  which  it  is  subject  to 
attack  under  the  best  methods  of  culture. 


All  grosbeaks  are  usually  thought  to  feed  much  on  buds,  and  none 
of  the  species  are  believed  to  be  more  fond  of  th^n  than  the  rose- 
breast.  Most  writers  have  commented  on  this  habit  of  the  rose- 
breast,  and  it  is  referred  to  also  by  many  correspondents.  However, 
buds  were  found  in  but  2  of  the  stomachs  examined,  while  flowers  of 
trees  were  found  in  4,  and  it  is  quite  possible  that  more  of  the  records 
of  field  observers  relate  to  flowers  than  to  buds.  Among  trees  whose 
buds  are  said  to  be  devoured  are  beech,  cherry,  pear,  wild  plum,  soft 
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maple,  box  elder,  and  elm.    Apparently  some  of  these  are  greatly 
relished.    G.  E.  Atkinson,  of  Ontario,  says:" 

They  ciit  off  the  bude  [of  beech]  close  to  thp  twig,  eat  the  soft  pip,  and  drop 
the  BhellB.     Od  May  11,  I  *  *  *  saw  three  rose-breaated  grosbeaks  feeding, 
■    *    *    occaBlonall]'  darting  out  at  a  pasaliig  Insect.    I  managed  to  secure  one  , 
and  Its  stomach  was  pecked  with  these  buds. 

The  practical  significance,  of  the  rosebreast's  budding  has  been  the 
subject  of  widely  varying  opinions.  Seventeen  statements  concern- 
ing the  subject  are  at  hand,  which,  briefly  put,  are  as  follows :  One 
author  holds  the  grosbeak  injurious;  one  thinks  it  may  possibly  be 
bo;  two  perceive  very  little  damage;  one  considers  any  detriment  in 
this  way  fully  recompensed  by  the  bird's  utility  in  other  directions: 
ten  assert  that  no  harm  whatever  is  done,  and  two  declare  that  bud- 
ding is  beneficial.  It  will  be  of  interest  to  cite  in  full  some  of  these 
diverse  opinions.     E.  A.  Mearns  writes:  * 

Soon  after  Its  arrival,  the  rose-breasted  grosbeak  appears  about  our  bouses, 
and.  possibly,  does  some  damage  to  the  rruit  <-mi>H  by  eating  the  blonioniB  In 
the  orchards:  It  Is  especially  fond  of  those  of  the  cherry,  and  the  mjildlty  with 
which  It  dispatches  them  Is  quite  marvelous. 

H.  D.  Minot  says :  ■" 

He  •  •  •  eats  buds,  often  comnilttlug  depredations  on  nur  fruit  trees; 
and  he  must  be  considered  as  Injurious  to  iigrlcultiire.  He  frequently  plucks 
blossoms,  and,  dexterously  cutting  off  the  petals,  etc.,  lets  them  fall,  while  he 
retains  the  ovary  which  contains  the  seeds. 

Commenting  upon  the  latter  author's  statement,  William  Brewster 


There  are  no  good  reasons  for  assuming  that  this  Injures  the  trees  or  even 
Iheir  crops  of  fruit.  On  the  contrary,  both  are  probably  benefited  by  the 
process,  which  Is,  In  effect,  a  sort  of  fruit  iirnulug,  aetdom  If  ever  more  severe 
than  that  practiced  by  the  thrifty  horticulturists. 

It  will  have  been  noted  that  the  above  quotations  refer  to  flowers, 
which,  as  previously  stated,  seem  to  be  eaten  much  more  commonly 
than  leaf  buds.  Dr.  B.  H.  Warren  found  flowers  of  hickory  in 
II  stomachs,  those  of  beech  in  26,  maple  in  3,  and  other  blossoms  in 
23  stomachs  collected  during  May  in  Pennsylvania.  Dr.  A.  K,  Fisher 
has  observed  roseUreasts  feeding  on  the  flowers  of  elm  and  walnut, 
and  during  the  present  investigation  flowers  of  oaks  were  found  in  4 
stomachs,  the  blos.soms  in  two  of  them  being  of  the  post  oak  {Querctm 
minor).  No  appreciable  damage  ensues  from  the  bird's  habit  of 
feeding  on  the  flowers  of  forest  trees,  since  the  fruits  of  these  trees 
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are  of  little  economic  value.  Moreover,  it  is  noticeable  that  the  fruit- 
producing  or  pistillate  flowers  are  not  the  ones  preferred,  but  the 
sterile  staminate  ones.  These  are  produced  in  countless  millions,  and 
wither  and  fall  away  after  a  short  season.  All  of  th©  plants  named 
above,  whose  seeds  are  even  occasionally  utilized  by  man,  such  as 
the  hickories,  walnuts,  beech,  and  oaks,  have  the  staminate  and  pis- 
tillate flowers  separate,  while  no  use  is  made  of  the  seeds  of  the  maple 
and  elm,  which  have  both  sexes  present  in  a  single  flower. 

Buds  were  found  in  but  2  stomachs,  those  in  one  being  identified  as 
poplar,  and  remains  of  tender  young  shoots  of  scHne  woody  plant  were 
eHtfin  by  another-  grosbeak.  These  results  indicate  a  much  slighter 
preference  for  buds  than  the  bird  is  usually  credited  with.  But  even 
admitting  that  the  bird  relishes  buds,  it  is  diiUcult  to  conceive  how 
forest  and  shade  trees,  nnmerous  as  they  are,  can  possibly  be  injured, 
since  the  rosebreast  never  gatherw  in  large  flocks  during  the  budding 
season.  With  fruit  trees  the  case  is  different,  for  an  isolated  tree  in  a 
home  garden  may  receive  the  Httentions  of  several  birds  at  the  same 
time.  But  even  then  the  chance  of  injury  is  slight,  and  in  the  mnjor- 
ity  of  ca.ses  the  tree,  as  state<1  above,  receives  no  more  than  a  bene- 
ficial pruning, 

CULTIVATED  FBUIT. 

The  rosebreast  is  said  to  feed  occasionally  on  cultivated  fruits,  but 
no  complaints  of  serious  injury  by  the  bird  have  been  received.  Most 
observers  state  that  they  lose  but  little  fruit  by  grosbeaks,  and  this 
is  considered  only  partial  payment  for  services  rendered.  One  cor- 
respondent, after  mentioning  the  fact  that  the  birds  eat  the  potato 
beetle,  says: 

Tbey  alao  feed  on  my  berries.  Still  I  plaut  enough  fur  all.  and  put  uji  with 
the  lorn  for  tbe  sake  of  their  good  qualities. 

The  rosebreast  is  reported  to  attack  cherries,  currants,  and  otlier 
berries.  During  the  examination  of  stomachs,  however,  cultivated 
fruit  was  found  to  have  been  eaten  by  only  1  grosbeak.  This  bird  and 
a  companion  were  collected  in  a  cherry  tree  in  Massachusetts,  where 
they  were  suspected  of  pilfering  the  fruit.  One  had  eaten  perhaps  a 
single  mouthful  of  cherry,  which  constituted  18  percent  of  its 
stomach  contents,  and  had  eaten  also  some  weevils,  stink  bugs,  and 
a  potato  beetle,  all  highly  injurious  insects.  Several  other  grosbeaks 
of  the  present  collection  were  killed  because  tliey  were  thought  to  be 
eating  fruit,  but  their  stomachs  yielded  no  trace  of  it. 


While  cultivated  fruit  is  a  negligible  item  of  the  rosebreasted 
grosbeak's  bill  of  fare,  wild  fruit,  on  the  contrary,  is  the  most  im- 
portant single  article,  constituting  19.3  percent,  or  almost  a  fifth  of 
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the  total  food.  Many  different  kinds  of  fruit  are  eaten,  among 
which  elderberries  are  probably  of  most  importance.  Both  the  com- 
mon sweet  elder  {Sambiieua  canadensis)  and  the  red-berried  elder 
{S.  puhens)  were  identified.  Nineteen  birds  had  eaten  these  fruits, 
which  often  cranposed  from  60  to  90  percent  of  the  stomach  contents. 
In  the  gizzard  of  1  grosbeak  were  found  fully  200  seeds,  which 
means  that  no  less  than  40  to  50  berries  were  taken  at  one  meal. 
Blackberries  and  raspberries  rank  next  in  preference,  17  birds  having 
eaten  them,  and  they  sometimes  constitute  80  percent  of  the  food  of 
individual  birds. 

Mulberries  also  are  relished,  the  rosebreast  often  being  observed 
feeding  on  the  wild  red  mulberrj'  (Morm  ruhra).  June  berries 
{Amelanchier  canadensU,  Plate  II,  fig.  3)  were  eaten  by  3  of  the 
grosbeaks  examined,  80  seeds  being  discovered  in  1  stomach.  Eij^t 
or  more  of  these  rather  large  fruits  must  therefore  h»ve  been  taken 
b3'  this  bird.  Among  other  wild  fruits  eaten  by  the  birds  examined 
are  wild  red  and  black  cherries  (Plate  II,  fip.  1),  choke  cherry,  rough- 
leaved  dogwood  (Plate  II,  fig.  6),  winter- 
green,  checkerberry,  i-ed  haw,  strawberry, 
supple-jack,  and  pokeberry  (Plate  II,  fig. 
4).  In  addition  to  these,  authors  and 
correspondents  add  flowering  dogwood 
(Plate  II,  fig.  S),  juniper,  and  sour  gum. 


Although  this  grosbeak  is  not  particu-      •'"i"'  21.— seeds  of  mack  bind- 
larly  fond  of  the  seeds  of  weeds,  it  takes  („,,.    (From  niiiman,  np- 

part  in   the  warfare   which   birds   wage  '»^   BxpertmeDt  stattonj 

against  these  misplaced  plants,  and  attacks  some  very  troublesome 
£^>ecies.  Fifteen  and  three- fourths  percent  of  the  bird's  food  is  com- 
posed of  weed  seed,  and  a  greater  proportion  is  consumed  in  August 
and  September  than  in  other  months.  The  seeds  of  smartweed  and 
bindweed  (fig,  21),  species  unfavorably  known  both  in  country  and 
town,  were  selected  by  the  greater  number  of  rosebreasts.  Those  of 
tumbleweed  or  amaranth  (fig.  18)  are  next  in  favor,  and  when  eaten  at 
all  almost  invariably  compose  the  major  part  of  the  stomach  contents. 
These  weeds  are  obnoxious  almost  everywhere,  and  their  bad  qualities 
are  universally  acknowledged.  Seeds  of  foxtail  (figs.  17  and  37), 
highly  valued  in  the  dietary  of  many  birds,  were  fed  upon  by  but 
2  rose-breasted  grosbeaks,  and  other  grass  seeds— a  small  wild  oat 
in  2  cases — were  eaten  by  4  of  the  birds  examined.  Nightshade 
and  sedge  seeds  were  each  selected  by  the  same  number  of  birds.  The 
akenes  of  both  common  (fig.  C)  and  giant  ragweed  were  sampled,  and 
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the  seeds  of  vervain  (fig,  8)  an<l  dock  are  occasionally  devoured. 
Milkweed  and  sunflower  are  added  to  thia  list  by  other  writers. 

MISCELLANEOUS  TKOETABLE  FOOD. 

The  rosebreast  feeds  upon  some  vegetable  matter  which  does  not 
fait  into  any  of  the  previously  discussed  categories.  Seeds  of  the 
touch-me-not  and  blood-root,  plants  widely  known  for  their  flowers, 
are  examples.  Each  was  eaten  by  1  individual,  and  I  fed  upon  red- 
bud  seeds  also,  which  constituted  80  per  cent  of  its  stomach  contents. 
The  spiny,  globe-like  fruits  of  the  sweet  gum  {Liquidamhar  styra- 
cifua)  are  bitten  into  occasionally,  but  the  remains  found  in  the 
stomach  so  re-semble  another  but  unknown  substance  that  it  was  pos- 
sible to  identify  them  certainly  in  only  one  instance,  and  then  by 
means  of  the  very  characteristic  fertile  seeds.  The  pendent  sycamore 
balls  are  sometimes  rifled  of  their  seed,  as  also  are  the  aments  of  alder 
and  birch. 

Among  the  objects  most  puzzling  to  classify  economically  are  the 
curious  excrescences  of  plants,  known  as  galls.  These,  as  is  well 
known,  ore  nurseries  for  insects,  within  which  the  larvte  develop. 
They  are  eaten  by  many  birds,  extensively  by  some,  and  in  an  instance 
cited  by  Dr.  A.  D.  Hopkins,"  turkeys,  chickens,  and  even  hogs  and 
cattle  fattened  on  an  abundant  gall  of  the  black  oak,  known  in  Mis- 
souri and  Arkansas  as  "  oak  wheat  "  or  "  wheat  mast."  An  analysis 
accompanies  this  note  which  leaves  no  doubt  that  the  nourishing 
elements  of  galls  are  of  vegetable,  not  animal,  origin.  Although  this 
may  not  be  true  of  all  galls,  such  as  certain  thin- walled  kinds  made  by 
plant  lice  in  which  at  the  proper  stage  the  bulk  of  the  imprisoned 
insects  exceeds  that  of  the  shell,  yet  generally,  no  doubt,  it  is  safe  to 
classify  galls  as  vegetable  food.  This  has  been  done  in  the  case  of 
those  eaten  by  grosbeaks.  Nine  rosebreasts  had  eaten  galls,  but  in 
only  one  instance  did  they  s^ompose  as  much  as  half  the  food.  The 
galls  eaten  appeared  to  be  similar  to  the  spherical  species  common  on 
oaks. 

Animal  Food. 

Animal  food,  consisting  almost  exclusively  of  insects,  composes  52 
percent  of  the  food  of  the  rose-breasted  grosbeak.  Nearly  36  per- 
cent is  beetles,  3.82  percent  caterpillars,  6.43  percent  Hymenoptera, 
and  2.38  percent  scale  insects,  the  remainder  (about  3.33  percent) 
being  made  up  from  several  other  groups  of  invertebrates.  While 
the  rosebreast  feeds  upon  a  large  number  of  formidable  insect  pests, 
it  devours  some  beneficial  species  also.  The  latter  are  accorded  prior 
consideration. 
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As  just  noted,  almost  6.5  percent  of  the  total  food  is  Hymenoptera, 
and  as  this  group  contains  some  of  the  most  useful  of  all  insects^  it 
must  be  ascertained  hovr  many,  if  any,  of  these  forms  fall  a  prey  to 
the  bird.  The  beneficial  Hymenoptera  are  the  small  parasitic  secies, 
the  eggs  of  which  are  deposited  in  the  bodies  of  caterpillars  and  in 
the  eggs  of  many  insects,  to  develop  there  and  later  destroy  their 
hosts,  and  the  larger  Vasps,  which  store  up  caterpillars  and  other 
creatures  as  food  for  their  young.  Very  few  parasitic  species  were 
found  in  the  stomachs,  the  larger  Hymenoptera  apparently  being 
preferred.  In  many  cases  a  single  wasp  composed  from  40  to  90 
percent  of  the  stomach  contents  of  individual  grosbeaks.  It  is  pos- 
sible that  among  these  are  some  of  the  highly  beneficial  solitary 
wasps,  but  the  probabilities  are  that  most  of  them  belong  to  the  more 
abundant,  gregarious  species,  which  although  often  beneficial  would 
lose  little  by  the  destruction  of  few  of  their  number. 

Fifty-four  of  the  176  grosbeaks  examined  were  found  to  have 
eaten  Hymenoptera  of  some  sort,  which  shows  that  the  bird  has  a 
decided  liking  for  these  insects;  but,  as  just  mentioned,  few  bene- 
ficial species  are  eaten,  while  a  number  of  injurious  ones  are  devoured. 
One  grosbeak  secured  a  cuckoo  fly  {Chryais  sp.),  which  is  a  parasite 
of  the  useful  solitary  wasps.  Three  fed  upon.sawfly  larva?,  which 
have  habits  like  caterpillars,  and  are  injurious  to  roses,  currants, 
pear,  willow,  and  other  plants.  One  bird  when  collected  had  10 
sawfly  larvK  in  its  beak,  which  it  was  probably  gathering  for  its 
young;  while  in  the  stomach  of  another  grosbeak  were  24  of  these 
larvie,  which  constituted  60  percent  of  the  contents.  The  few  ants 
taken  are  injurious,  especially  those  of  the  genus  Camponotue,  which 
sometimes  devour  the  wood  of  living  trees,  hollowing  them  out  to 
mer«  shells.  Two  rosebreasts  ate  little  mining  bees  {Ajidrena),  one 
consuming  26  of  ^ese  and  nothing  else.  They  have  no  special 
economic  significance  except  as  carriers  of  pollen. 

Passing  now  to  beetles,  this  grosbeak  was  foimd  to  prey  upon 
members  of  three  useful  families,  the  ground-beetles  (Carabidw), 
ladybirds  (Coccinellidse),  and  fireflies  (Lampyrida?).  Seven  birds 
ate  predaceous  ground-beetles,  but  since  they  compose  only  a  little 
more  than  0.5  percent  of  the  food  from  May  to  September,  little 
harm  is  done.  One  of  the  7  grosbeaks  captured  a  large,  shining  black 
ground-beetle  (Pastmachua  dcprens-us) ,  which  is  about  an  inch  in 
length  and  is  one'of  the  most  powerful  insects  of  the  family. 

Three  birds  ate  coccinellid  beetles,  one  securing  a  twice-stabbed 
ladybird  {CkUocoTtiB  bieidruirus) ,  a  noted  enemy  of  scale  insects. 
If  many  such  beetles  were  eaten,  damage  would  he  done,  but  as  they 
compose  less  than  0.2  percent  of  the  total  food,  it  is  endent  that  only 
occasionally  one  is  snapped  up.    Moreover,  the  grosbeak  compensates 
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for  any  injury  done  in  this  way  by  feeding  upon  the  prey  of  tliese 
beetles — the  scale  insects. 

Fireflies,  which  are  predaceous  both  in  the  larval  and  adult  stage, 
are  constantly  fed  upon  by  grosbeaks.  These  insects  are  supposed  to 
be  excellent  examples  of  protected  species,  having  the  power  of  secret- 
ing nauseous  juices,  while  the  "  fire  "  is  supposed  to  a<^  as  a  warning 
signal  and  certify  the  bearer's  identity  to  its  enemies.  It  is  said  that 
some  birds  refuse  them.  However,  since  28  rose-breasted  grosbeaks 
fed  upon  them  and  6  to  12  of  the  beetles  were  found  in  single  stom- 
achs, they  must  be  relished  by  this  species  at  least.  Fireflies  prey 
upon  many  important  agricultural  pests;  hence  the  destruction  of 
any  considerable  number  of  them  is  a  loss;  and  while  but  2.71  per- 
cent of  the  grosbeak's  food  consists  of  these  useful  beetles,  the  bird  is 
chargeable  with  a  distinctively  injurious  habit. 

Thus  far  only  a  fourth  of  the  rosebreast's  animal  food  has  been 

discussed.     Less  than  half  this  amount,  or  only  about  a  tenth  of  the 

total  animal  matter,  is  made  up  of  beneficial  insects  whose  destruc- 

_  (ion  is  a  loss  to  man.     The  remaining  nine-tenths  con- 

V^^^h/*     ^ists  in  part  of  insects  of  neutral  import,  but  mostly 

j^^ML        of  positively  injurious  species. 

/■^F\  Included  in  the  latter  cat^iory  are  the  bronzy  wood- 

•  I^^Vj  *  lK)rers  ( BuprestidK) ,  among  the  most  serious  pests  to 
/^VV  fruit  and  forest  trees.  The  Inrvip,  known  as  flat- 
'*  headed  borers,  do  the  mischief,  often  killing  ti-ees  by 

Fio.  22,  —  I'lDE  ^.Qmpletely  girdling  them  just  under  the  outer  bark. 
( dtahophom  The  adults  are  incased  in  a  glittering  coat  of  hardest 
virginien^i*) .  [aail,  and  although  they  expose  themselves  on  flowers 
rem  of  Knio-  and  Icavcs  OF  on  the  limbs  of  trees,  they  are  not  fed 
moiogT.  upon  to  a  marked  degree  by  most  birds.     The  rose- 

breasted  grosbeak,  however,  seems  to  relish  them,  3.02  percent  of  its 
food  being  composed  of  these  well-protected  beetles.  The  larger  spe- 
cies are  sometimes  captured,  one  grosbeak  having  obtained  the  bulky 
bupreatid  Chalcophora  virginienais  (fig.  22),  which  is  very  destruc- 
tive to  pines.  This  species  is  an  inch  in  length  and  as  firm  and  hard 
as  a  nut.  Smaller  species  of  another  genus  (Dicerca,  including  D. 
obacura)^  which  feed  <m  hickory  and  other  deciduous  trees,  also  are 
devoured.  Many  others  not  identified  were  eaten  by  the  26  grosbeaks 
which  secured  buprestids,  and  the  rosebreast  must  be  characterized 
as  one  of  the  important  enemies  of  these  beetles. 

Resembling  the  buprestids  in  compact  build  and  equaling  them 
in  evil  qualities  are  the  click -beetles  (Elateridte),  the  larvw  of  whicli 
are  commonly  known  as  wireworms.  Their  attacks  on  meadow- 
grass,  grains,  and  strawberries  are  of  annual  occurrence,  and  result 
in  much  damage.    Twenty-three  grosbeaks,  or  about  one-seventh  of 
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the  Qumber  examined,  devoured  click-beetles,  thus  benefiting  the 
farmer  considerably. 

Not  so  many  of  the  birds  fed  upon  long-horned  borers,  but  the  re- 
sulting benefits  are  less  valuable  only  in  degree,  as  the  beetles  of  this 
family  are  often  disastrous  pests.  They  are  frequently  large  and 
strikingly  colored,  and  one  of  the  handsomest,  as  well  as  the  most 
injurious  kinds,  the  painted  hickory  borer  {Cyllene  pictus)  is  eaten 
by  the  rosebreast.  This  insect  is  known  as  the  commonest  and  most 
destructive  pest  of  the  hickory.  Another  borer  also  {Phymatodea 
varius),  which  lives  in  dead  wood,  and  which  is  sometimes  injurious 
to  the  tanbark  industry  in  the  South,  is  devoured. 

Tbe  rosebreast  shows  particular  fondness  for  large  beetles,  a  taste 
readily  gratified  among  tbe  lamellicom  or  scarabeeid  beetles.     Among 
these  larger  species,  beetles  of  the  genus  Diehelonycha,  which  feed 
upon  flowers  and  sometimes  are  destructive  to  cultivated  plants,  were 
eaten  by  9  rosebreasts.     Six  ate  cetoniids 
{Euphoria  fulgid'u  et  al.),  which  are  es- 
pecially adapted  for  feeding  on  flowers, 
and  which  also  at  times  turn  their  atten- 
tion  to   fruit   and  the  tassels,  silk,  and 
young'  grains    of    com.     The    beautiful 
and  bulky  goldsmith  beetle,  nbout  three- 
fourths  of  an  inch  long,  is  captured  oc- 
casionally, and  for  this  service  the  bird 
is  to  be  commended,  as  sometimes  the 

larv»>  are  very  destructive  to  strawber- 

,        ,  ..  ,  ,  ,        .  Fio.  28.— Bfed      com      Marabeld 

nes.  A  white  grub  or  lan-a  of  a  june-  {Aphodiut  oranort*.).  (From 
bug  was  the  plump  morsel  obtained  by  Focbea.  iiunoiB  Expetimeni 
another  grosbeak.     The  ravages  of  this 

beetle  in  lawns  and  strawberry  plots  are  well  known.  The  bird 
feeds  also  upon  another  good-sized  scarabteid  {Anomala  binotata), 
which  injures  grapes  and  other  plants. 

Among  the  smaller  members  of  this  family  the  dung  beetles, 
which  occur  in  large  numbers,  flying  near  the  ground  along  country 
roads,  are  frequently  captured  by  this  grosbeak.  Most  of  them  are 
of  neutral  economic  position,  but  one  species  {Aphodius  granarins, 
fig.  23),  burrows  into  sprouting  corn.  Having  this  bad  habit,  tbe 
farmer  is  indebted  to  the  grosbeak  for  preying  upon  it. 

Passing  to  a  group  of  beetles,  (he  weevils,  which  are  an  important 
element  of  the  food  of  most  birds,  and  which  are  so  uniformly  in- 
jurious that  almost  any  one  of  them  may  be  deemed  a  pest,  it  is  grati- 
fying to  note  that  the  rosebreast  does  its  share  toward  checking 
them.  Moreover,  among  the  kinds  it  eats  is  one  of  the  very  worst 
enemies  of  cultivated  fruit  in  the  United  States,  namely,  the  plum 
curculio  {Conotracheliis  nenuphar,  fig.  24).     One  grosbeak  devoured 
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three  of  these  destructive  weevils,  which  may  be  taken  as  indicating 
that  an  opportunity  to  feed  on  them  is  not  overlooked.  In  this  con- 
nection }t  is  of. interest  to  recall  the  other  birds  that  are  known  to 
prey  upon  this  pest  They  are  8  in  number :  Great -crested  flycatcher, 
Baltimore  and  orchard  orioles,  yellow-throated  vireo,  bank  swallow, 
veery,  hermit  thrush,  and  bluebird.  The  grosbeak  does  not  confine 
itself  to  the  plum  curculio,  but  evinces  a  taste  for  related  species, 
two  of  which  were  identified.  These  infest  the  hackberry  and  -hick- 
ory, respectively.  A  fourth  kind  was  present  in  the  stomachs,  but 
could  not  be  assigned  a  specific  name.  The  curculios  destroy  a  large 
proportion  of  the  fruit  of  the  trees  they  attack,  and  are  capable  of 
doing  vast  damage  j  hence  the  services  of  the  birds  that  devour  them 
are  of  great  value. 

Related,  to  the  curculios  are  the  nut  weevils  (Balaninus) ,  which 

attack  their  favorite  plants  in  much  the  fame  way,  and  often  ruin 

the  crop  of  nut-bearing 

trees.    Six  grosbeaks  ate 

from  1  to  3  each  of  these 

weevils,  one  bird  captur- 

1  ing  2  acorn  weevils  {B. 

I  tianirtix).      Another  cur- 

culionid      (  H  ylobius 

pales),  which  feeds  both 

in  living  pine  trees  and 

pine  logs,  is  included  in 

the  grosbeak's  diet,,  and 

FiQ.  24.— Plum      cuVculio      (Conolrochelii*      nefliiphor).    a  WCevil   (Ampelofflypter 
(From  Chltteod™.  Bureau  of  Entomologj.)  seSOStris)  y    which    infestS 

the  Virginia  creeper,  was  highly  relished  by  an  Illinois  rosebreast, 
11  being  eaten,  which  constituted  74  percent  of  the  stomach  contents. 
Others  in  the  same  group  are  consumed,  as  many  as  4  or  5  being  eaten 
by  individuals  of  the  more  than  20  birds  which  fed  upon  them. 

A  second  family  of  weevils,  the  scarred  snout-beetle-s,  also  con- 
tributes to  the  fare  of  this  grosbeak,  and  four  of  them  composed  87 
percent  of  the  food  of  one  bird ;  while  another  rosebreast,  one  of  four 
which  fed  upon  clover  weevils  {Sitonen),  captured  13.  Billbugs 
(Calandrida')  are  represented  in  the  bird's  diet  by  the  conspicuously 
red  and  black  colored  snout-beetle  (likodohaenus  13-punctatus),  com- 
mon on  thoroughwort  (E upatorium) .  A  weevil  of  yet  another  branch 
of  the  suborder  is  sometimes  devoured,  namely,  the  peculiar  brenthid 
{Evpnalit  minuta),  a  very  slender  weevil  which  bores  into  living  oak. 
Altogether  weevils  constitute  3.G4  per  cent  of  the  rosebreast's  food,  in 
which  amount  are  included  several  great  pe-sts;  hence  the  bird's 
weevil-eating  propensities  result  in  much  benefit  to  man. 
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There  remains  for  consideration  the  family  of  beetles  which  con- 
tributes most  largely  to  the  grosbeak's  subsistence,  namely,  the  leaf- 
beetles  .(Chrysomelidaj).  This  family,  as  an  item  of  food  of  the 
rosebreabt,  is  not  only  most  important  among  beetles,  but  is  only 
second  among  both  animal  and  vegetable  items.  In  it  are  included 
a  number  of  pests  preyed  upon  by  the  bird,  such  as  the  striped  and 
spotted  cucumber  beetles,  the  strawberry  rootworm,  the  plum  leaf- 
beetle,  the  locust  leaf-miner,  and  in  addition  that  peat  which  figures 
so  largely  in  any  discussion  of  the  economic  vahie  of  the  rose-breasted 
grosbeak,  the  notorious  Colorado  potato  beetle  (fig.  25). 

The  original  home  of  this  insect  was  in  Mexico  and  the  Rocky 
Mountains,  where  it  fed  upon  the  sand-bur  (Solanum  rostratiim), 
a  plant  closely  related  to  the  potato.  Finding  a  new  and  abundant 
supply  of  food  in  the  cultivated  potato,  the  beetle  immediately  began 
to  multiply  and  to  migrate  eastward,  spreading  from  1850  to  1874 
over  the  northern  half  of  the  eastern  United  States,  As  it  encount^ 
ered  practically  no  enemies  in  its  new  home  it  became  so  abundant  and 
inflicted  so  great  damage  that  successful  cultivation  of  potatoes  seemed 
no  longer  possible. 
However,  just  as  the 
beetle  found  a  new 
food,  so  it  in  turn  be- 
came new  food  to  a 
number  of  mammals, 
birds,  and  insects,  and 

presently  the  farmers  Kio.  as— rotate  l.«lle  {LepHnotar,,,  decemltncala). 
learned    to    destrov    it  <Froni  Chlttcaden,  Bureau  ot  Kntomoloiiy.) 

in  large  numbers  with  poisons.  Hence  it  is  no  longer  greatly 
dreaded,  though  in  most  sections  constant  vigilance  must  be  exercised 
to  prevent  it  from  ruining  the  crop. 

Naturally  during  the  period  when  the  beetle  was  doing  most  dam- 
age everyone  was  on  the  lookout  for  means  of  checking  its  increase, 
and  the  discovery  of  each  new  natural  enemy  was  heralded  far  and 
wide.  Attracting  most  notice  among  these  was  the  rose-breasted  gros- 
beak, and  many  articles  were  written  calling  attention  to  the  newly 
discovered  trait  of  this  beautiful  bird.  It  should  be  noted  also  that 
several  other  birds,  including  the  bobwhite,  prairie  chicken,  sharp- 
tailed  and  ruffed  grouse,  red-tailed  hawk,  nighthawk,  cuckoo,  crow, 
English  sparrow,  cardinal,  scarlet  tanager,  wood,  hermit,  and  olive- 
backed  thrushes,  and  robin,  eat  ]>otato  beetles  occasionally. 

The  grosbeak's  habit  of  feeding  qu  the  potato  beetle  was  noted 

almost  simultaneously  in  many  localities,  and  references  are  at  hand 

for  the  States  of  Missouri,  Iowa,  Minnesntji,   Wisconsin,   Illinois, 

Michigan,  and  Ohio.     The  rosebreast  actually  exterminated  the  po- 
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tato  beetle  in  many  patches  it  patrolled.     Mr.  W.  F.  Bimdy,"  who 
was  among  the  earliest  to  wri(«  upon  the  subject,  says: 

I  noticed  last  summer  that  great  numbers  of  the  Colorado  potato  beetles  were 
destroyed  by  tbe  rosebreasted  grosbeak.  •  •  •  They  were  so  abundant  In 
this  region  [Jefferson.  Wis.]  •  •  •  as  to  hold  In  check  the  vast  army  of 
these  ravagers  of  the  potato  crop. 

The  beetles  are  attacked  as  soon  as  they  emerge  from  their  winter 
quarters,  according  to  Mr.  J.  S,  Cook,*  of  northern  Illinois,  who  says : 

I  have. seen  them  so  gorge  themselres  with  these  beeUee  that  they  were 
scarcely  able  to  fly.  I  have  Investigated  in  the  spring,  when  the  beetles  flrst 
came  out  of  the  ground,  and  was  unable  to  find  a  single  one  after  following 
these  birds. 

Further  testimony  to  the  value  of  the  bird  is  given  by  Prof. 
F.  E.  L.  Beal,"  who  watched  the  grosbeaks  and  their  young  feeding 
upon  the  potato  bugs  in  his  garden  at  Ames,  Iowa : 

When  a  careful  liiapectioD  was  made  a  few  days  later  not  a  beetle,  old  or 
young,  could  be  found;  the  birds  had  swept  them  from  the  field  and  saved  the 
potatoes. 

Comparison  of  the  dates  of  the  first  appearance  of  the  Colorado 
beetle  with  the  earliest  records  when  the  rose-breasted  grosbeak  fed 
upon  it  shows  that  from  six  to  ten  years  passed  before  the  bird  com- 
monly began  to  prey  upon  the  insect.  Even  after  the  lapse  of  so 
much  time  it  was  one  of  the  first  enemies  of  the  beetle  noted  and  by 
far  the  most  important  among  birds. 

The  results  of  stomach  examinations  fully  corroborate  the  testi- 
mony of  field  observers  as  to  the  extent  to  which  the  rosebreast 
feeds  upon  this  beetle.  Forty-three,  or  almost  one- fourth  of  the  birds 
examined,  fed  upon  the  potato  beetle  to  such  an  extent  that  the  in- 
sect makes  up  9.05  percent  of  the  subsistence  of  the  entire  number 
and  nearly  35  percent  of  that  of  the  individuals  eating  it.  The 
significance  of  these  figures  will  be  better  appreciated  when  it  is 
considered  that  the  potato  beetle  probably  was  not  obtainable  by 
many  of  the  grosbeaks,  and  furthermore,  that  it  is  very  unusual  for 
birds  to  prey  so  extensively  upon  a  single  kind  of  insect,  or  even  on 
the  species  collectively  of  a  whole  group.  Such  concentration  of 
attack  of  a  common  bird  upon  a  single  species  of  insect,  however 
numerous,  can  not  but  have  a  restraining  influence  on  its  numbers. 
The  beetle  is  fed  upon  from  May  to  September  and  both  larvse  and 
adults  are  devoured,  10  to  14  being  found  in  single  stomachs.  By 
feeding  upon  the  ]arv»  the  rosebreast  directly  benefits  the  potato 
plants,  and  by  destroying  adults  the  increase  of  the  species  is  checked. 

"Am.  Xat,  IX,  1875,  p.  375. 

"TrnnH.  111.  llort.  Soc,.  37  (1903),  1004,  pp.  331-332. 

"  U.  S.  Dei>t,  Agr..  Farmers'  Bui,  H,  1904,  p.  35. 
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Although  the  potato  beetle  is  the  worst  pest  in  the  Chrysomelidsc, 
this  family  contains  other  serious  enemies  of  crops.  The  rosebreast 
feeds  upon  several  of  them,  thereby  further  commending  itself  to  our 
esteem.  Both  the  small  striped  and  the  spotted  cucumber  beetles  (fig. 
26) ,  which  are  abundant  and  injurious  over  much  of  the  United  States, 
are  consumed.  The  importance  of  the  bird's  inroads  upon  one  of 
these  little  black  and  yellow  species,  which  in  the  larval  stage  is  the 
destructive  corn  root-worm,  is  emphasized  by  the  fact  that  no  direct 
method  of  combating  the  insect  has  yet  been  devised.  Twelve  gros- 
beaks fed  upon  these  beetles,  as  many  as  7  being  found  in  a  single 
stomach.  Further  evidence  of  the  bird's  strong  preference  for  them 
is  furnished  by  Mr.  Ridgway,  who  observed  a  number  of  rosebreasts 
feeding  exclusively  on  spotted  cucumber  beetles  in  a  locality  where 
the  latter  were  very 
abundant. 

Ten  of  the  gros- 
beaks examined 
had  eaten  another 
kind  of  leaf-beetle 
{Melasoma  lappon- 
ica) ,  which  feeds  on 
willows  and  pop- 
lars, sometimes 
working  havoc  by 
defoliating    trees, 

especially  in  wind-  , t    ^^g^^_ 

breaks.       These  ^^1^   ^^^V 

beetles    appear    to  ^^?    ^^H^^O 

be  much  relished,  |.iu.  ac— Spotlca  tntumlier-bpetle  {Utabrotlca  tt-jnmclala). 
as    from    10    to    27  (From  Itllcy  nnd  Chittenden.' Bureau  ot  Entomoloiy.) 

were  taken  by  individual  rosebreasts,  of  whose  food  they  composed 
from  (JO  to  almost  100  percent.  Two  or  three  other  species  of  Chry- 
somelidee,  injurious  to  willows,  to  grapes,  and  to  garden  crops,  are 
devoured.  Nine  birds  ate  beetles  of  one  of  these  species  {CalUgrapha 
higsbyana),  which  in  individual  cases  constituted  70  per  cent  of  the 
stomach  contents.  Th6  rosebreast  devours  also  two  Hispid  leaf- 
beetles,  one  of  which  causes  considerable  injury.  This  is  the  locust 
leaf-miner  (Odovtota  dnrxnlis),  which  sometimes  devastates  whole 
groups  of  trees,  leaving  them  as  if  scorched  by  fire.  Eight  grosbeaks 
had  eaten  leaf-miners,  and  in  one  case  8  were  consumed  by  a  single 
bird. 

The  long  list  of  beetles  of  this  family  that  are  preyed  upon  by  the 
rosebreast  is  completed  by  the  strawberry  root-worm  {Typophorus 
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canellus),  which  at  times  is  very  destructive,  the  plum  leaf-beetle 
{Nodonota  tristis),  which  causes  i&opping  of  cotton  bolls,  a  species 
\Gribvriu8  egv^stria)  which  feeds  on  wild  roses,  and  aiv>ther  wild- 
1  ower  beetle  {Cryptocephalus  guadnmaculatus) . 

With  the  ChrysomeJidsp  is  concluded  also  the  list  of  principal 
Coleopterous  families.  The  grosbeak  eats  few  others.  One  rose- 
breiist  devoured  5  of  the  decidedly  malodorous  burying  beetles 
(Silpha  nopeboracenalu) ,  which  feed  on  carrion,  while  another  cap- 
tured one  hard,  polished  Uieier,  an  insect  of  similar  habits.  Sixteen 
of  the  little  orange  and  black  Ipx  fasciatufi  were  secured  by  one  of 
the  three  birds  which  fed  upon  this  occasional  depredator  of  stored 
vegetables  and  grain. 

It  thus  appears  that  a  large  number  of  the  beetle  enemies 'of  agri- 
culture are  preyed  upon  by  the  rwe-breasted  grosbeak.  An  almost 
equal  array  of  serious  pests  is  secured  from  the  ranks  of  another 
order,  which  is  eaten  to  only  one-ninth  the  extent  that  beetles  are, 
namely,  the  moth  and  butterfly  order  or  Ijepidoptera. 

This  group  may  be  discussed  conveniently  under  the  heads  "  larvse  " 
and  "  adults."  The  latter  do  not  seem  to  be  eaten  to  any  great  extent 
by  birds,  and  only  2  rosebreasts  fed  upon  them.  Four  moths  were 
secured,  but  they  composed  less  than  0.2  percent  of  the  total  food. 
The  larvse  or  caterpillars,  however,  are  more  generally  relished  by 
birds  and  often  are  eaten  in  large  numbers.  Twenty-two  out  of  the 
176  rosebreasts  had  eaten  caterpillars,  some  of  them  securing  from  6 
to  14  each,  which  usually  constituted  from  50  to  85  percent  of  the 
stomach  contents.  They  make  up  3.82  percent  of  the  entire  food  of 
all  the  rosebreasts  examined. 

It  is  well  known  that  at  times  the  depredations  of  lepidopterous 
in.sects,  such  as  canker  worms,  tent  caterpillars,  gipsy  moths,  and 
many  others,  are  very  serious,  threatening  ruin  to  orchards  and  even 
large  forests,  and  thus  becoming  of  State,  if  not  National,  importance. 
The  difficulties  encountered  in  combating  such  pests  render  the  aid 
of  natural  enemies  most  valuable.  It  should  be  widely  known  that 
the  rose-breasted  grosbeak  is  conspicuous  among  the  enemies  of  these 
in-sects.  and  also  that  it  feeds  upon  no  fewer  than  eight  of  the  very 
worst  Icpidopterous  pests. 

Among  the  more  widely  known  of  these  are  the  canker  worms, 
which  are  very  destructive  to  both  orchards  and  woodlands.  They 
often  strip  orchards  so  that  they  appear  as  if  fire  swept,  and  when 
their  attacks  are  continued  for  a  few  years  the  trees  die.  The  rose- 
breasteil  grosbeak  devours  both  the  spring  canker  worm  {Paleacrita 
reniata,  fig.  S6)  and  the  fall  canker  worm  {AUophila  pometaria, 
fig,  27).  Two  birds  collected  in  Illinois  in  May  had  fed  upon  the 
former  caterpillar,  while  O.  W.  ICnight  te.stifies  that  in  Pleasant 
Valley,  Me.,  the  birds  actively  attack  the  other. 
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The  dreaded- army  worm  {Heliophila  unipuncta,  fig,  28),  which 
sometimes  appears  in  myriads  and  devastate  fields  of  grain  and  grass, 
also  is  the  prey  of  this  beautiful  grosbeak.  A  bird  from  Illinois  in 
July  had  captured  6  of  these  destructive  caterpillars. 

The  tent-caterpillars  are  another  group  of  noxious  lepidopterous 
insects,  which  are  common  in  many 
parts  of  the  United  States.  They 
greatly  damage  orchards,  as  well  as 
shade  and  woodland  trees.  E.  H. 
Forbush  "  is  authoi-ity  for  the  state- 
ment that  .the  rose-breasted  gros- 
beak preys  upon  the  orchard  tent- 
ctLteTpilla,r{Malacotoniamnericana, 
fig.  29),  and  Prof.  C.  M.  Weed" 
reports  that  the  bird  devours 
moths,  larvie,  and  pupae  of  the  forest  tent -caterpillar  {M.  diaairia). 

Two  other  insects  of  this  order,  which  are  usually  thought  of 
together  and  which  indeed  are  closely  related,  are  the  gipsy  moth 
(fig,  30)  and  the  brown-tailed  moth  (fig.  31). 
Mere  mention  of  their  names  calls  to  mind  the 
enormous  damage  done  by  them  in  the  State  of 
Massachusetts,  and  of  the  costly  efforts  being 
made  to  stamp  out  these  disastrous  invaders 
from  across  the  sea.  Birds  have  proved  of  serv- 
ice as  allies  in  this  struggle,  and  the  present 
species  is  by  no  means  least  in  importance 
among  them.  In  the  original  report '  on  the 
gipsy  moth,  as  well  as  in  later  publications,* 
the  rosobreast  is  listed  among  the  species  de- 
vouring the  lan'ffi,  while  in  regard  to  the 
brown-tail  moth  Messrs.  Mosher  and  Kirkland 
report '  that  "  a  rose-breasted  grosbeak  ate  57 
cftlerpillars  in  twenty  minutes." 

This  species  eats  hairy  and  spiny  caterpillars 
as  readily  as  smooth  ones,  and  the  idea  so  often 
advance<l  that  such  hairy  armature  is  effective 
protection  against  the  attack  of  birds  receives  little  support  from  the 
food  habits  of  the  grosbeaks.  Tussock  and  gipsy  moths  and  both 
of   the   tent   caterpillars   are   devoured,   though    very    hairy.     The 

•Mass.  State  Bd.  Agr.  Bep.  (1900),  liWl,  p.  315. 

►N.  H.  Exp.  Sta.  Bull.  75,  1900.  p.  121. 

"Forbiisb,  E.  H.,  and  Fcniiilii.  C.  H.,  Tlip  (Jljifly  Moth.  ISOfl,  p.  219. 

'Forbiwh,  E.  Hi.  MnBB.  Statp  Bd.  Art.  Kp|i.  <1900).  1901.  j..  313. 

■Forbusb,  E.  H.,  Mass.  State  Bd.  Agr.  Bep.,  1890,  p.  322. 
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browntail,  the  hairs  of  which  so  irritate  human  flesh,  also  is  eagerly 
eaten,  and  other  caterpillars  clothed  with  spines  were  found  in  the 
stomachs  examined.  In  several  gizzards,  indeed,  a  mass  of  branching 
caterpillar  spines  was  all  that  remained  to  show  the  nature  of  the 

( 
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F:o.  an.— Orchard    I<-ar-caterplllBr    (Malacoitomo    ameiicatm) .      (From    Riley,    llurcnii    of 
Entomolog;.) 

food.    It  is  evident  that  neither  hairs  nor  even  pricking,  stinging 
«pines  are  adequate  to  protect  a  caterpillar  from  a  hungry  grosbeak. 
Besides  Hymenoptera,  Coleoptera,  and  Lepidoptera,  which  have 
been  disciis.sed  in  the  order  named,  but  one  group  of  insects  of  impor- 
tance in  the  dietary  of 
the  rosebreast  remains, 
that     of     true     bugs 
(Hemiptera),     includ- 
ing   the     stink     bugs, 
tree  hoppers,  plant  lice, 
and  scale  insects.  From 
this   miscellaneous    as- 
semblage the  grosbeak 

Fw.  30.— filiisy     moth     caterpillar     Iforthetria     dlapor).     selcCtS  3.89   per  cent  of 
(From    Bureau    of    Enlomology.)  .,  »      j  i        . 

its  food,  and  two- 
thirds  of  this  amonnt  consists  of  the  minute  pests  known  as  scale 
insects.  From  an  economic  standpoint  also  the  latter  are  of  great- 
est importance,  as  they  rank  among  the  worst  enemies  of  agriculture 
in  the  United  States.     Orchards,  both  of  the  deciduous  and  citrus 
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fruits,  are  most  seriously  affected,  while  shade  and  forest  trees  also 
suffer   greatly. 

Thirty-three  of  the  rosebreasts  examined  had  eaten  scale  insects, 
four  kinds  of  which  were  identified.  The  plum  scale  {Evlecanium 
lerasifex),  which  is  an  occasional  pest  on  cherry,  apple,  and  pear, 
besides  the  tree  from  which  it  is  named,  seems  to  be  relished.  A 
female  grosbeak  collected  in  Indiana  in  May  had  consumed  36  plum 
scales,  which  constituted  95  percent  of  its  food.  Of  two  birds  from 
Illinois,  one  at«  45  and  the  other  more  than  100  scales  of  this  species, 
which  composed  95  and  100  percent,  respectively,  of  their  stomach 
contents.  Two  nearly  related  species,  the  hickory  scale  (E.  canjte) 
and  the  tulip  scale  (£".  tulipifercB),  which  latter  sometimes  seriously 


Fin.  ^1. — Brown-lail   motli    (Guproclln  rhrymirrhoea^ .      iFraoi   Howard,   Iturenii  of  Ento- 
mologj.) 

injures  shade  trees,  also  are  devoured.  Eleven  grosbeaks  ate  uni- 
dentified species  of  the  same  genus  of  scale  insects;  two  preyed  upon 
the  oak  scale  {Kemies),  while  the  stomachs  of  15  birds  containe<l 
scale  remains  which  defied  determination. 

The  fact  that  birds  exert  a  restrictive  influence  upon  scales  has  re- 
mained almost  unknown,  these  small  insects  being  considered  well 
protected  from  feathered  enemfies  by  their  minute  size  and  waxy 
secretions.  Hence  little  attention  has  been  paid  to  the  subject,  and 
the  accounts  of  a  few  writers  who  announced  the  true  relations  of 
birds  to  scales  were  overlooked  or  ignored.  Recent  investigations 
have  shown  that  many  of  our  birds  eat  scales.  The  rose-breasted  gros-, 
beak  is  prominent  among  them,  both  because  it  eats  a  maximum  num- 
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ber  of  species  and  because  at  times  it  makes  scales  a  considerable  part 
of  its  fare.  These  little  pests  can  not  have  too  many  enemies  for  the 
good  of  manl^ind,  and  every  bird  that  preys  upon  them  should  be  wel- 
comed and  protected. 

The  rosebreast  sometimes  feeds  upon  plant  lice  (Aphididse),  espe- 
cially those  that  live  on  birch;  and  a  number  of  these  fragile  insects 
were  found  in  a  single  stomach.  Among  other  bugR,  the  odd  little 
buffalo  tree-hopper  [Ccresa  hubalug,  fig.  32),  and  a  few  of  the  flower- 
bug  and  squash-bug  families  were  found.  Eight  grosbeaks  ate  mem- 
bers of  the  stink-bug  family.  In  feeding  upon  these  insects  the  rose- 
breast  gives  further  evidence  of  its  indifference  to  flavors  and  odors 
which  to  us  are  repulsive  and  nauseating  in  the  extreme.  Two  of  the 
birds  examined  had  devoured  specimens  of  the  banded  soldier  bug 


(MUyas  cincius),  which  preys  upon  many  insects,  including  the  po- 
tato beetle,  and  of  another  assassin  bug  (Stnea  diadema),  which 
preys  upon  cankerworms  and  other  caterpillars,  besides  flies  and  bees, 
including  the  honey  bee..  Were  the  habit  of  devouring  such  bugs 
general,  injury  would  result,  but  fortunately  it  is  not.  According  to 
B.  F,  Gault,  the  rosebreast  feeds  upon  the  chinch  bug,  which  at  times 
has  proved  the  worst  crop  pest  in  the  country, 

A  remarkable  feature  of  the  rosebreast's  dietary  is  the  few  grass- 
hoppei-s  eaten.  These  nutritious  insects,  which  are  welcomed  by 
almost  all  birds,  compose  only  0.2  percent  of  the  food  of  the  whole 
number  of  grosbeaks  examined.  Results  from  the  present  collection 
of  stomachs  may  not  represent  a  fair  average,  but  as  projxirtionate 
numbei's  of  the  individuals  examined   wei-e  secured  in  tlie  grass- 
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hopper  season  the  data  indicates  at  least  a  well-defined  tendency  of 
the  bird  to  neglect  them.  That  it  does  not  actually  dislike  grasshop- 
pers there  is  sufficient  proof,  for  John  Bachmaii  wrote  to  Audiibon ' 
that  a  caged  specimen  "  ate  grasshoppers  and  crickets  with  peculiar 
relish,"  and  Samuel  Aughey  ''  examined  two  specimens  collected  dur- 
ing one  of  the  historic  invasions  of  the  Rocky  Mountain  locust,  each 
of  which  '•  had  about  a  dozen  of  locusts  in  its  stomach." 

Comparatively  little  weight,  however,  attaches  to  these  instances, 
since  the  conditions  were  unusual.  It  is  worthy  of  note  that  the 
closely  related  blackheaded  grosbeak  similarly  neglects  grasshoppers. 
Four  rosebreasts  fed  upon  this  class  of  insects,  2  securing  the  pe- 
culiar shield-back  grasshoppers,  in  one  case  to  the  number  of  G, 
which  composed  85  percent  of  die  stomach  contents,  while  the  other 
2. birds  had  eaten  an  ordinary  grasshopper  and  an  orthopterous  in- 
sect not  identified. 

The  small  quantity  of  animal  matter  not  yet  detailed  ccnnprises 
spiders  and  their  egg-sacs,  which  were  eaten  by  3  grosbeaks,  and 
insect  eggs  and  a  fly  by  1  each.  Only  1  bird  of  this  species  had 
eaten  a  snail,  which  indicates  that  the  rosebreast  cares  less  for  this 
kind  of  food  than  does  the  cardinal. 

MlNEBAL  Matteb. 

Mineral  matter,  estimated  in  relation  to  the  entire  stomach  con- 
tents, averaged  6.3  percent.  Besides  the  ordinary  sand  and  fine 
gravel,  fragments  of  fossil  corals  and  crinoids  had  been  utilized  for 
grinding  material. 

Nestlinos. 

Of  the  total  number  of  birds  only  4  were  young  still  being  fed 
by  their  parents,  but,  as  usual  among  species  whose  diet  is  mixed, 
the  proportion  of  animal  food  to  vegetable  is  mucli  greater  in  the  case 
of  fledglings  than  of  adults.  These  -t  young  rosebreasts  consumed 
78  per  cent  of  animal  and  22  per  cent  of  vegetable  matter.  The  2 
that  were  out  of  the  nest  were  more  highly  vegetarian,  one  having 
eaten  8.5  per  cent  of  plant  substances.  The  latter  were  a  berry  of 
rough-leaved  dogwood,  some  blackberries,  of  which  4.5  pits  were  pres- 
ent, and  a  few  other  seeds.  Of  the  animal  food  consumed  by  the 
4  young  birds,  caterpillars  compose  20  percent,  among  them  being 
the  larvse  of  sphinx  moths,  most  of  which  are  injurious  to  agricul- 
ture. Almost  2.5  percent  is  composed  of  beetles  of  various  families, 
including  bronzy  wood-borers,  click-beetles,  and  leaf-beetles.  Repre- 
senting the  last  family  are  the  species  Melasoma  lapponica,  which 
injures  willow  and  cottonwood  windbreaks,  and  that  noted  pest  the 

"Audubon.  J.  J.,  BInIs  of  Amerlcn,  III.  ISll,  p.  "in. 

*  First  Anil.  Reirt.  l.'.  S,  Eiit  Comm.,  1878,  App.  II,  p.  32. 
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Colorado  potato  beetle.  Two  stomachs  of  nestlings  contained  this  lat- 
ter nauseous  insect,  larva;  being  found  in  one,  adults  in  another. 
Wasps  composed  almost  half  of  the  food  of  one  fledgling,  and  a 
weevil  and  some  small  cocoons  constituted  the  i^maining  animal 
matter. 

Passing  from  these  results  of  actual  stomach  examination  to  the 
experiences  of  obtservei-s,  it  should  be  noted  that  the  rosebreast's 
habit  of  feeding  its  nestlings  the  larvie  of  the  potato  beetle  is  fre- 
quently recorded.  This  fact  is  one  of  the  best  evidences  of  the 
importance  of  this  beetle  in  the  grosbeak's  regimen.  Prof.  F.  E.  L. 
Beal  ■  speaks  of  "  a  small  potato  field,  which  earlier  in  the  season 
was  so  badly  infested  *  •  *  that  the  vines  were  completely  rid- 
dled. The  grosbeaks  visited  the  field  every  day,  and  finally  brought 
their  fledged  young.  The  young  birds  stood  in  a  row  on  the  topmcgt 
rail  of  the  fence  and  were  fed  with  the  beetles  which  their  parents 
gathered."  Prof.  E.  F,  Hitchings,  State  entomologist  of  Maine, 
gives  the  following  interesting  note: 

Several  years  ago  I  observed  a  pair  nesting  Id  a  clump  of  trees  In  *  ■  * 
WatervlUe.  A  piere  of  potatoes  was  planted  near  by,  and  1  watcbed  tbe  parent 
birds  as  tbe;  fed  tbeir  young  on  tbe  larvte  of  tbe  Colorado  potato  beetle.  1 
examined  tbe  bills  of  tbe  young  and  found  them  stained  aud  even  dripping  tvltb 
tbe  Juice  of  tbe  Insects.  It  took  a  great  many  young  larvie  to  satisfy  them. 
(May   19,  1906.) 

When  we  reflect  that  every  year  there  are  thousands  of  grosbeak 
families  throughout  the  breeding  range  of  the  species  doing  exactly 
the  same  thing,  it  can  not  be  doubted  that  they  exert  a  marked  effect 
on  the  numbers  of  the  potato  beetle. 

The  voracity  of  nestlings  is  proverbial,  and  their  lusty  appetites 
greatly  enhance  their  value  as  destroyers  of  injurious  insects.  The 
number  of  insects  eaten  daily  by  nestlings  has  been  recorded  in  the 
case  of  but  few  birds;  hence  we  are  fortunate  in  having  E.  H.  For- 
bush's  account  of  a  study  of  the  nestlings  of  tbe  rosebreast: 

On  June  12,  1890,  Mr.  Mosber  watcbed  tbe  nest  of  a  pair  of  rose-breasted  gros- 
lienkH  from  early  morning  to  S  p.  m.  *  *  *  For  tbe  first  balf  bour  the  old 
birds  were  bo  excited  by  his  presence  that  the  feeding  of  the  young  birds  was 
interrupted,  so  tbat  no  notes  were  taken  until  U  a.  m.,  and  none  were  taken  after 
5  i>.  UL  The  old  birds  visited  tbe  nest- 
Between  6  and  7 52     Between  12  and  i 32 

Retween  7  aud  8 47     Between  1  and  2 38 

Between  8  aud  0 _.-    43     Between  2  and  3 41 

Between  9  and  10 30     Between  3  and  4 22 

Rctweeii  10  and  ll-_ 36     Between  4  and  5 —    r>8 

Betiveen  11  and  12 2T 

mnklng  altogetber  420  visits  during  tbe  portion  of  tbe  day  that  they  were 
watched.    Tbe  food  was  mainly  caterpillars  of  one  kind  or  another,  and  there 
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nr«re  only  roar  visits  made  by  a  parent  bird  wben  but  one  Insect  was  fed  ta  the 
fOQDg ;  tbey  nsnally  brought  three  or  more.  A  bird  often  carries  lu  this  way 
rrom  three  to  eleven  or  twelve  small  caterpillars  In  Its  mouth  aod  beak  at  one 
time.  Owing  to  the  height  of  the  nest  above  the  ground,  It  was  Impossible  to 
iletennlne  accurately  the  speclee  of  caterpillars  brought  to  tbe  young.  A  con- 
dlderable  portion  of  tbem  were  certainly  leaf-rollers  froin  the  oak  trees.  It 
xeems  probable,  then,  that  these  two  birds  must  hare  fed  their  young  on  that 
day  at  least  1,000  Insects,  mostly  caterpillars.  This  certainly  Is  a  very  moderate 
estimate  of  the  number  of  Insects  destroyed  In  one  day  by  the  family  when  we 
take  Into  consideration  the  food  required  by  the  old  birds." 

Although  in  this  particular  instance  the  precise  nature  of  the  food 
was  not  ascertained,  there  is  much  evidence  to  show  that  the  ^me 
peats  are  fed  to  the  young  which  are  eaten  by  adults. 

SUMMABY. 

Examinations  of  176  stomachs  of  rose-breasted  grosbeaks  show 
that  the  food  is  composed  of  animal  and  vegetable  matter  in  almost 
equal  parts,  the  exact  proportions  being  52  and  48  percent,  respec- 
tively. Of  the  portion  of  the  diet  gleaned  from  the  plant  kingdom, 
5,09  percent  is  grain,  1.37  garden  peas,  and  19.3  wild  fruit.  A  third 
of  the  grain  eaten  may  possibly  be  pillaged  from  standing  crops, 
but  this  is  the  only  stage  when  injury  by  birds  is  not  easily  pre- 
vented. Even  if  the  total  amount  of  grain  consumed  is  pilfered 
from  cultivated  fields,  it  does  not  warrant  hostile  acts  against  a  bird 
otherwise  so  beneficial. 

Wild  fruit  is  greatly  relished,  but  cultivated  fruit  is  not  damaged, 
and  although  budding  is  practiced  to  a  certain  degree  practically  no 
harm  results. 

The  rosebreast  preys  to  some  extent  upon  such  beneficial  insects  as 
parasitic  Hymenoptera,  ground  beetles,  ladybirds,  and  fireflies. 
Only  a  tenth  of  the  animal  food  is  of  this  character,  however,  while 
among  the  remaining  nine-tenths,  which  consists  almost  exclusively 
of  injurious  insects,  is  included  a  large  number  of  formidable  pests. 
Among  these  are  the  cucumber  beetles,  the  hickory  borer,  plum  cu'r- 
oulio,  Colorado  potato  beetle,  Rocky  Mountain  locust,  spring  and 
fall  cankerworms,  orchard  and  forest  tent -caterpillars,  tussock  moth, 
army  worm,  gipsy  and  brown-tailed  moth.s,  and  the  chinch  bug.  The 
bird  is  known  as  an  active  enemy  of  the  cankerworm  and  the  army 
worm  during  their  extraordinary  infestations,  and  was  among  the 
birds  which  preyed  upon  the  Rocky  Mountain  locust  and  the  gipsy 
moth  at  the  height  of  their  destructiveness. 

Few  birds  have  so  good  record  both  as  to  the  large  number  of 
important  pests  attacked  and  the  slight  amount  of  damage  done. 

■  Forty-seventh  Annual  Report  Mass.  State  Board  of  Agriculture  (1SII&)  1001, 
p.  326. 
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CULTIVATED  PLANTS. 


Com   [Zca  tnapg). 
OtttB  (Avena  saliva). 
Wbeat  (Tritteum  viilffare). 


I  Cherry  (Pruniu  ceragus). 
Peas  {Piatim  mlivum). 


WILO  FRUITB. 


Mulberry  (Morus  rubra). 
Pokeberry    ( Phytolacca    decandra ) . 
Sweet  gum  (Liquidambar  alyraciftua). 
Blacbberry  {Rithus  ep.). 
Strawberry  (Fragaria  ep.). 
Juneberry  (Amelanchier  catiadeitsia) . 
Red  baw  (Crataegiig  ep.). 
WMd    red    cherry    {Prtinus    penn»vl- 

vanica). 
Choke  cherry    (/"rtinus   virginiana) . 


Wild  black  cherry  (Pmnvg  terolitui). 
Redbiid  iCrrcl*  canadengU). 
SupplL-Jaok  (Berckeinia  iicaiiden»). 
Kough-leaTed    coruel    (Comug  asperi- 

folia). 
Checkuberry      {OaiiUheria      prncum- 

Xlgbt..jade  (Solatium  sp.)- 

Sweet  elder    (SamliuruK  fanaderuiiK) . 

Keil-berrleil  eider  (Hnmfinctw  pulifiiK). 


Cottonwood  (PopaJus  bii.)- 


B   AND  FLOWBRB. 

I  I'ost  oak  (Quercua  minor). 


Green  foxtail  iCh<rtochloa  viridta) . 

Sedge  (Carex  ep,). 

Kuotgrass  (Polygonum  aviculare). 

Pale  perBlcarla  {Polygonum  lapathi- 
folium). 

Pennaylvanla  perBlcarla  (Polygonum 
pennsyh'anirum) . 

Black  bindweed  (Polygonum  convolvu- 
lus). 


Dock  (Rume/t  ep.). 
Pigweed  (Amaraiithug  ap,). 
nioodroot    (Sanguinaria    canadensis). 
\Mld  radlah  (Baplianus  gativus). 
Touch-me-not   (Impaticiig  Mfiora). 
Dodder  (Cuscuta  sp.). 
niue  vervain  (Verbena  haatata). 
Giant  ragweed  (.imbroaia  triflda). 


Ground-beetles  (Carnbldip) : 

Paaimachug  di-prestus. 
Ijidylilrds  (CofclnellldK)  : 

CMlovorug  bivitincrug. 

Branhyacantha  uraina. 
HlBterldre : 

Ulster  sp. 
Xitldulidie: 

Ipa  faaciatus, 
ClIck-beetlcB    (Elat^rldiP). 
Bronzy  wixxHiorerp  (Bupreetldte) : 

Chalcophora  i-lruiiiiEnsia. 

Diccrca  obgcura. 


FIreJIIeB  (Ijimpyrldie) : 

Ellychnia  corrugca. 

Pliotinus  pi/ralia. 

I'odabrus  tomentosug. 

Tclrpliorus  bilinealus. 

TcU'phorua  carolinug. 

Telrphorug  rutundioolUs. 
Ijinielllconi  beetles  (Scarabteldie) : 

Aphodiug  flmetariug. 

Aphodiug  granarius. 

Afiliodlus  inguinatu*. 

Dichelonycha  rlongata. 

Lachnoaterna  ep. 


LyitzectyGoOJ^IC 


UBT   OF   SEEDS,   FRUITS,  ETC. 


coLEoiTEiA— coDtloned. 


Lamelllcom  beetles — Continued. 

Cotalpa  t<mi{/era. 

Euphoria  fulgida. 
Long-bomed  beetles  (Cerambycldtt) : 

Phymatodea  vaHu*. 

Cyllene  pictui, 

Leptara  sp. 
Leaf-beetles  (ChrysouelidK) : 

Oraodachna  atra. 

CryptocfphaUis  i-maculatUf. 

Ortburitut  egueetris, 

Typopharus  cancllus. 

Kodonota  trietU. 

Leptinotarga  dccrmilneata. 

Chrytomela  sp, 

Cttlligrapha  Masbgana. 

(MUtgrapha  philadelphica. 

ilclaaoma  lapponica, 

Diabrotica  12-pttnctata. 


Leaf -beet  les — Cont  Inued. 

Diabrotica  vittata. 

Odontota  dorsalis. 

Odontota  nervoaa. 
Scarred      soout- beetles       (Otlorhyn- 

cbidK). 
True  snout-beetles   (Curcullonidfe) : 

Sitoriea  sp. 

I'hgtonomuf  Bp, 

Hi/tobiua  paleg. 

Conolrachetua  aJbicinciua. 

Conotrachelus  jngtandia. 

ConotracheluK  nrniiphar. 

Ampeloplypter  neitogtrig. 

Balaninva  naaicua. 
Brent  hide : 

Eupsalia  mtnuta. 
BlIl-buKS  (Culandridte)  : 

RItodobwnvs  13-punctatu9. 


HEMIFTBBA. 


Tree-hoppers  (Meiubracldte) : 

Ceresa    bubalits. 
Scale  Insects  (Coccldw): 

Bulecanium  caryir. 
Enlecanium  ci-raaifcx, 
Eulecanium  tuUpiferw. 


Plant  lice  (Apbldldie). 
Stiuk  bugs  (Pentatomldie). 
Core  Idle. 

riant  bugs  (Capsldte). 
Assassin  buKS  (ReduvlldK)  : 

;jfnca  diadema. 

ilHyaa  cinclua. 


OBTHOPTEBA. 

Sbort'bomed  grasshoppers  (Aerldilde) : 

Tcttix  sp. 


LBPIDOPTERA. 


Hawk  moths  (Sphiiigldie). 

Owlet  moths  Noctuidte)  : 

HeliophUa  unipuncta. 


HYMEnOFTEBA. 


Short-tongued  bees  (Audrenlde) . 
Cuckoo-nies   (ChrysidldSB)  :     . 
Chryaia  sp. 


I  Kuootb- headed    aots     (Formlcldsi) : 

Camponotua  h|). 
I  Suw-fltee  (TeutbredlnldK). 


OTHER    IK  SECTS. 

Two-winged  flies  (Dlptera). 


Spiders  (Araneida). 


I  Snails  (GastroiMxIa). 
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dO  food  habttb  of  the  grosbeaks. 

BLACK-HEADED  aaOSBEAK. 

[Zamelodia  melanocephala.    Plate  III.) 

APPEARANCE,  DISTRIBUTION,  AND  HABITS. 

In  form  and  size  the  black-headed  grosbeak  is  almost  a  counter- 
part of  the  last  species,  but  it  is  very  different  in  color.  In  the  male 
blackhead,  golden  brown  and  lemon  yellow  take  the  place  of  the 
Ktee  and  white  of  the  rosebreast;  while  the  color  of  the  iinderparts 
of  the  female  is  not  soiled  white,  as  in  the  eastern  bird,  but  bright 
buffy.  Both  sexes  of  the  western  grosbeak  have  a  horn-colored  beak; 
that  of  the  rosebreast  is  white. 

Occupying  a  range  from  the  west  coast  eastward  which  is  comple- 
mentary to,  although  slightly  overlapping  that  of  its  eastern  relative, 
the  blackhead  occurs  from  lowermost  Mexico  to  southern  British 
Columbia,  northern  Montana,  western  North  Dakota,  and  north- 
eastern Nebraska.  It  breeds  at  both  extremes,  and  withdraws  in 
winter  to  the  southern  third  of  its  range,  lingering  as  far  north,  how- 
ever, as  central  Mexico. 

The  male  is  a  brilliant  songster,  the  peer  of  any  of  his  kin.  He  is 
also  an  excellent  mate  and  parent,  and  assumes  an  equal  share  of  the 
labors  of  the  nesting  season.  The  nests  of  this  species  are  loosely 
built  and  generally  are  placed  in  low  growth,  often  along  streams. 
The  eggs  are  3  or  4  in  number  and  are  similar  to  those  of  the  rose- 
breast. The  young  are  hatched  in  May  and  June.  Since  the  bird 
often  makes  its  home  in  higher  altitudes  it  is  sometimes  called  the 
mountain  grosbeak. 

ECONOMIC   RELATIONS. 

So  great  is  the  economic  importance  of  the  black-headed  grosbeak 
that  partial  accounts  of  its  food  habit<4  appear  in  two  previous  pub- 
lications of  the  Biological  Survey.'  Only  70  stomachs  were  ihen 
available  for  axamination,  while  more  than  three  times  that  num- 
ber "  are  now  at  hand,  collected  in  five  States  and  Territories,  As 
the  greater  number  are  from  California,  the  present  report  relates 
essentially  to  that  State.  The  stomachs  were  coUecttMi  from  April 
to  August,  inclusive.  The  data  show  that  about  two-thirds  of  the 
bird's  food  consists  of  insects  and  other  animal  matter  and  one- 
tliird  of  vegetable  substances.  To  be  more  exact,  05.85  percent  is 
animal,  34.15  vegetable.  The  maximum  amount  (79.95)  of  animal 
matter  is  consumed  in  June,  From  the  standpoint  of  the  agricul- 
turist great  interest  attaches  to  the  vegetable  food  of  this  bird,  as 
it  is  reputed  to  be  destructive  to  cultivated  fruit, 

"  F'nmiers'  Bull,  54.  lOW,  VV-  3.'5-3C;  Yearbook  J)e|)t.  Agr..  1004.  [ip.  24U  nud 

*  About  half  of  the  total  nniubur  of  stouiui^lis  ot  this  BpecloH  were  exumiued 
by  I'rof,  F.  E.  I*  BeaL 
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Vkoetaus  Food. 

Wheat  and  oats  constitute  but  2.08  nnd  1.83  percent,  respectively, 
of  the  total  food.  Weed  seeds  and  miscellaneous  vegetable  matter 
make  up  9.28  percent,  while  fruit  exceeds  the  sum  of  all  these  ele- 
ments, and  amounts  to  20,96  percent  of  the  entire  subsistence,  or  ■ 
almost  two-thirds  of  the  vegetable  portion  of  the  food.  Fniit  as  an 
item  of  the  bird's  food  assumes  all  the  more  importance  because  much 
of  it  is  cultiTRted. 

FBtnT. 

Cultivated  fruit  that  can  be  positively  identified  averages  9.85  per- 
cent of  the  contents  of  the  226  stomachs  examined,  and  wild  species 
6.37  percent.  In  addition,  2.02  percent  consisted  of  blackberries  and 
raspberries,  which  may  have  been  either  wild  or  cultivated;  2.72 
percent  was  undetermined  fruit  pulp  of  equally  doubtful  economic 
significance.  It  seems  certain,  therefore,  that  considerably  more  than 
half,  perhaps  two-thirds,  of  the  fruit  consumed  by  black-headed  gros- 
beaks is  from  orchards  and  gardens.  As  this  may  be  taken  from  a 
restricted  region  in  a  limited  time,  the  item  is  of  considerable  impor- 
tance in  any  locality  where  grosbeaks  are  numerous. 

Moreover,  no  fruit,  however  large  and  tough-skinned,  is  proof 
against  the  mas^ve  beak  of  the  blackhead,  and  the  bird  is  likely  to 
damage  a  great  deal  more  than  it  eats  because  of  its  habit  of  leaving 
fruits  after  it  has  taken  a  single  bite.  Indeed,  many  of  the  fruits 
it  attacks  are  so  large  that  the  bird  could  not  swallow  them  entire. 
Apples,  crabapples,  peaches,  apricots,  pears,  figs,  plums,  cherries, 
gooseberries,  and  blackberries  are  included  in  complaints  of  injury 
which  have  been  received  by  the  Survey  and  prunes  and  strawberries 
must  be  added  to  the  number  on  the  evidence  of  stomach  examina- 
tions. 

According  to  Professor  Beal,"  in  California  the  depredations  by  the 
black-headed  grosbeak  cause  it  to  be  ranked  about  fourth  in  impor- 
tance among  fruit-eating  birds.  What  this  means  will  be  better 
understood  from  account  of  the  actual  damage  by  the  species.  Prof. 
A.  J.  Cook  gives  the  following  instance : " 

A.  cherry  grower  at  Ontario,  Cal.,  reportx  the  Ions  of  linlf  of  a  $4,000  crop 
of  cherries  from  tbe  depredations  of  birds  In  181IK.  The  birds  In  order  of  Im- 
portance tTeJHranga  ht4oviciana,  Phainopcpla  nitens,  and  the  iweseiit  st>ec:les. 

E.  W.  Nelson,  of  the  Biological  Survey,  writes  concerning  his  ac- 
quaintance with  this  grosbeak  at  Nevada  City,  Cal, : " 

I  was  told  they  were  a  great  pest  to  fruit  growers  as  they  ate  and  destroyed  n 
great  many  berries.    Thlg  I  proved  by  shooting  several  with  their  bills  stained 

"  TeartKiok  Department  of  Agriculture  llt04,  p.  246. 

^Galtfomla  Cultivator,  Aug..  ISHfi,  p.  iTiS. 

0  Proc.  Bost.  See.  Nat.  Hist,  17,  1875,  p.  350.  ^-.  . 
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with  blackberries  and  their  crops  full  of  them.     1  saw  luany  of  the  l>errles 
which  tbe7  had  taken  one  bite  from,  leaving  the  rest 

In  New  Mexico  the  bird  bears  no  better  reputation,  according  to 
Jackson  Tabor,  of  Folsom,  who  says: 

I  have  found  the  black-h^ded  grosbeak  to  be  very  destructive  to  all  binds 
of  vegetables  and  fruits.  They  made  their  first  appearance  In  this  coiititry 
in  the  j^ar  18S8,  and  they  came  in  swarms.  •  •  •  They  destroyed  the  entire 
'  crop  of  gooaeberrles  and  commenced  on  crabapples,  eating  the  apples  off  the 
top  of  the  tree  as  I  was  plclilng  them  off  the  lower  llmba.  In  the  spring  imd 
early  summer  they  take  tlie  cherries  as  fast  as  they  get  ripe,  and  the  only 
remedy  seems  to  be  to  wage  a  war  of  extermination  against  them.  (September 
2,  1903.) 

Two  stomachs  were  collected  in  Mr.  Tabor's  orchard  on  this  date 
and  both  contained  fruit,  that  in  one  stomach  being  identified  as 
crabapple. 

Following  are  the  results  obtained  from  the  investigation  of  stom- 
ach contents:  Cherries,  both  ripe  and  green,  were  selected  by  41 
of  the  grosbeaks  examined,  frequently  composing  from  45  to  95 
percent  of  the  stomach  contents.  All  were  identified  by  skins,  not 
a  seed  being  found,  showing  that  the  birds  here  and  there  bit« 
into  a  cherry,  destroyingln  this  way  many  more  cherries  than  if 
they  satisfied  their  appetites  by  swallowing  the  fruit  entire.  Figs 
were  next  in  order  of  preference,  being  devoured  by  23  gi'osbeaks. 
In  some  cases  they  composed  from  80  to  100  percent  of  the  food. 
Among  other  fruits,  remains  of  plums,  crabapples,  and  apricots 
were  found,  each  in  one  stomach,  and  strawberries  in  two.  Uniden- 
tified fruit  pulp  and  blackberries  had  been  eaten  by  2S  birds.  As 
noted  above,  it  is  uncertain  whether  these  were  cultivated  or  not, 
but  probably  the  bulk  were  cultivated  and  should  be  charged  against 
the  bird. 

Thus  far  our  investigations  have  revealed  nothing  but  injury  by 
the^bird,  but,  as  will  be  shown  later,  the  blackhead  is  not  exclusively 
an  enemy. 

Protective  methods. — In  connection  with  this  subject  there  re- 
mains to  be  considered  possible  methods  of  reducing  or  altogether 
preventing  loss  from  depredations  by  these  birds.  The  plan  usu- 
ally suggested  is  the  one  mentioned  in  the  above  letter  of  Mr. 
Tabor,  namely,  "  a  war  of  extermination."  This  is  generally  effected 
by  poisoning  or  shooting. 

Aside  from  the  fact  that  the  justice  of  this  method  is  open  to 
serious  question,  there  is  the  greater  objection  that  innocent  si>ecies 
often  suffer  equally  with  or  even  in  greater  degree  than  the  marau- 
der.   In  illustration  we  quote  from  Frank  Stephens:" 

At   Beale   Spring  both  nexes  were 
fruit,  to  the  great  annoyance  of  the  ( 

"Condor,  \,  1003.  p.  103. 
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ludian  to  shoot  the  birds.  Unfortunately  the  ludlau  did  not  discrinilnate 
lictweeD  the  noxious  and  harmless  species. 

IVhen  poisoning  is  resorted  to  as  a  means  of  defence  the  destruction 
of  many  beneficial  birds  is  inevitable.  Nevertheless,  if  the  above 
methods  are  condemned  the  fruit  grower  is  entitled  to  ask  for  an 
effective  substitute.  A  device  for  the  protection  of  a  small  number 
of  trees,  which  can  be  applied  on  rather  short  notice,  is  bird  netting. 
This  was  tested  upon  cherry  trees  some  years  ago  at  the  Indiana 
Agricultural  Experiment  Station."  The  netting  was  procured  at  a 
cost  of  4  cents  per  square  yard  and  75  yards  were  required  per  tree, 
the  latter  having  been  set  six  years.  The  fruit  produced  in  a  single 
season  paid  for  the  netting,  which  with  careful  handling,  it  is  said, 
will  last  for  ten  years  or  more.  This  method  is  practicable  in  the 
case  of  a  few  lawn  or  garden  trees,  or  possibly  even  in  small  orchards, 
and  is  well  worth  trial  by  anyone  who  considers  future  as  well  as 
present  fruit  crops.  For  it  is  certain  that  in  destroying  grosbeaks 
we  end  the  lives  of  creatures  which  do  much  to  check  serious  insect 
enemies  of  fruit.     In  large  orchards  netting  of  course  can  not  be  used. 

Killing  the  grosbeaks  is  a  last  r&sort  to  be  tried  only  when  every 
other  measure  has  been  tested  and  failed.  It  is  the  less  excusable 
because  a  method  is  available  which,  even  in  the  case  of  large  orchards, 
yields  far  better  results.  This  is  the  planting  here  and  there  of  wild 
fruit-bearing  trees  and  shrubs,  by  means  of  which  almost  complete 
protection  to  cultivated  fruit  can  be  assured. 

The  chief  essential  is  that  the  decoy  trees  shall  be  early  bearing 
species,  for  it  is  the  universal  testimony  that  almost  ail  of  the  damage 
done  is  to  early  fruit.  How  this  applies  in  California  is  made  clear 
in  the  following  account  of  Professor  Beal's  experience  in  Alameda 
County.  In  the  numerous  orchards  in  Cull's  Canyon  only  one  gros- 
beak was  seen  where  a  week  before,  the  last  few  days  in  May,  they 
were  common.  It  was  a  fine  illustration  of  what  has  been  demon- 
strated before — that  the  first  fruits  are  the  ones  most  eagerly  eaten 
by  the  birds.  When  the  early  cherries  were  ripening  in  the  orchard 
birds  were  to  be  seen  on  all  sides — grosbeaks,  orioles,  tanagers,  linnets, 
and  jays,  with  now  and  then  a  blackbird  or  a  flicker;  but  in  June 
only  one  grosbeak  and  a  few  jays  were  seen,  though  the  later  cherries 
were  just  in  perfection  and  nobody  was  disturbing  the  birds,  A 
natural  question  is:  ^\'hy  are  the  later  fruits  comparatively  immune 
to  the  attacks  of  birds?  It  may  be  urged  that  the  feathered  robbers 
get  enough,  that  their  appetites  flag.  While  perhaps  true  of  some 
birds,  satiety  in  no  way  explains  the  facts  concerning  the  black- 
headed  grosbeak,  since  this  bird  consumes  twice  as  much  fruit  in  July 
and  August  as  in  May,  though  the  quantity  secured  from  cultivated 

"  Troop,  James.  Bull.  53.  Dec.,  1894.  pp.  125-126. 
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sources  is  much  less.  It  is  evident  that  wild  fruits  are  preferred, 
and  that  it  is  their  abundance  that  protects  the  later  ripening  orchard 
varieties.  In  order  to  protect  early  cultivated  fruit,  therefore,  it 
is  necessary  to  plant  decoy  fruit  trees  which  will  come  into  bearing 
ut  the  same  time  as  the  earliest  varieties. 

Such  a  fruit  is  the  mulberry,  which  has  long  been  known  as  a  fa- 
vorite of  all  frugivorous  birds.  There  are  many  varieties  derived 
from  both  foreign  and  native  species,  some  one  or  other  of  which  is 
suitable  for  any  part  of  the  United  States.  Perhaps  the  best  of  these 
to  protect  early  fruit  is  the  Townsend,  which  originated  in  northern 
Florida  from  the  native  red  mulberry.  This  mulberry  is  very  pro- 
lific and  ripens  fruit  very  early  (in  the  latter  part  of  Mardi  and 
April  in  Florida) ,  a  characteristic  it  will  doubtless  retain  wherever 
it  may  be  planted.  '  Among  other  races  of  the  same  native  stock  are 
the  Hicks,  bearing  in  June  and  July,  and  the  Stubbs,  from  June  to 
August.  The  white  mulberry  of  Asia  {Mortis  alha)  has  yielded  the 
Black  English,  the  season  of  which  is  May  to  July,  and  the  New 
American,  fruiting  at  the  same  time,  but  very  hardy,  being  adapted 
to  mountain  climates.  The  Russian  mulberry  {Moms  a.  tatarica) 
also  is  hardy,  and  bears  in  May  and  June.  The  suitability  of  the 
mulberry  for  California  is  affirmed  by  Prof.  E.  J.  Wickson,"  who 
says :  "  Nearly  all  varieties  of  the  mulberry  have  been  introduced 
in  California  and  grown  rapidly  and  thriftily."  He  commends  the 
New  American,  and  Russian,  mentioned  above,  and  further  states: 
"  The  mull)erry  has  a  long  season.  The  Persian  ripens  in  Tulare  the 
last  of  May  and  continually  thereafter  until  October." 

Although  the  mulberry  is  an  excellent  fruit  when  fresh,  it  has  been 
pnt  to  little  use,  the  main  reason  no  doubt  being  that  it  is  not  adapted 
to  transportation.  Since  it  is  not  of  commercial  importance,  why 
not  u.se  it  to  protect  more  valuable  fruits?  The  returns  from  such 
an  investment,  according  to  the  testimony  of  many  observers,  are 
great.    Dr.  C.  Hart  MercJam  says : ' 

Groves  ot  mulberry  trees  during  the  period  of  fruiting  are  thronKed  by  hun- 
divdR  if  ii»t  fhoHiMiidR  of  birds,  eomprlslni!  laany  8[icclc8  nnd  represent Iuk 
diverse  KniupR.  Such  InsectivoroUB  kinds  as  flycatchers,  warblers,  vlreos,  and 
even  cuckiKis,  form  a  part  of  the  beteruKoiieoiiB  assemblatce,  deiiarting  from 
their  customary  diet  long  enough  to  join  the  multitude  of  blackhtrds,  orioles, 
fldcbes,  simrrows,  tanagers,  waxwings,  catbirds,  bluebirds,  and  thrusbes,  wblcb 
fnini  diiyllEht  uutll  daiii  gorge  tbeniselieH  upon  tbe  tender  berries.  It  seems 
Incredible  that  such  small  birds  as  warblers,  vlreos,  anfl  the  least  flycatcher 
cnn  open  tbetr  tiny  mouths  wlile  enough  to  swnllew  such  laree  berries  as  they 
really  do  gulp  down  with  little  effort.  I  know  of  no  better  tree  than  tbe  mul- 
berry to  plant  in  public  and  private  grounds  for  the  purpose  of  attracting  our 
resident  blnls. 

"California  FrultH  and  How  to  Grow  Them.  San  Fraudsco,  3rd  ed.,  1900, 
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Further  evidence  of  the  attractive  qualities  of  the  mulberry  is  given 
by  Dr.  A.  K.  Fisher,  who  states  that  at  his  home  in  southern  New 
York,  a  dark  fruited,  juicy  Russian  mulberry  was  a  favorite  food  of 
a  number  of  birds.  Robins,  catbirds,  cedar  birds,  orioles,  and  to  a 
less  extent  several  other  fruit-eating  birds,  fed  by  preference  on  mul- 
berries, and  rarely  attacked  cultivated  cherries,  which  were  abundant. 
In  fact,  as  the  period  of  mulberry  ripening  extended  beyond  the  time 
of  cherry  harvesting,  the  more  valuable  fruit  was  almost  completely 
protected  from  the  depredations  of  birds. 

The  efficacy  of  the  mulberry  as  a  protection  to  cultivated  fruits  is 
fully  confirmed  also  in  a  bulletin  of  the  North  Carolina  Agricultural 
Experiment  Station,  which  is  exclusively  devoted  to  the  subject  of 
mulberri^ : ' 

They  serve  an  excellent  purpose  near  cherry  trees  and  on  etrawberry  planta- 
tions in  attracting  blrda  away  from  these  frulta.  As  long  as  there  are  ripe 
mnlberriee  close  at  hand,  the  other  fmlt  will  suffer  very  little  from  birds. 

Such  being  the  case,  the  several  varieties  of  mulberries,  on  account 
of  their  great  fniitfulness  and  the  long  bearing  season,  are  well 
adapted  to  the  protection  of  a  wide  range  of  fruit  crops,  including 
many  of  the  later  as  well  as  the  earlier  ripening  fruits. 

Among  othet  species  valuable  for  the  same  purpose  are  certain  in- 
edible cherries.  Mr,  H.  W.  Henshaw  informs  the  writer  that  a  single 
tree  of  snail  sour  cherries  afforded  almost  complete  protection  to  sev- 
eral trees  of  very  fine  cultivated  cherries  on  the  place  of  Mr,  Joseph 
Palmer,  near  Washington.  At  the  time  a  visit  was  made  to  this  place, 
catbirds,  robins,  and  orioles  were  abundant,  and  surprise  was  ex- 
pressed that  the  crop  of  cherries  was  not  molested.  Pointing  out  a 
volunteer  cherry  tree,  Mr.  Palmer  said:  "There  you  see  the  reason; 
the  birds  will  not  touch  the  large  cultivated  cherries  when  the  small 
ones  are  to  be  had." 

Examination  of  this  tree  was  made  during  the  present  year  (1907). 
It  proves  to  be  the  Mahaleb  or  Saint  Lucie  cherry  {Primus  mnkaleb). 
The  1907  crop  of  all  kinds  of  cherries  was  very  small,  but  as  far  as 
could  be  determined  under  the  circumstances,  the  Mahalebs  were  pre- 
ferred. In  five  minutes  the  writer  noted  in  this  tree  2  brown  thrash- 
ers, 1  jay,  1  bluebird,  1  cedar  bird,  1  kingbird,  and  3  catbirds.  All  ate 
the  fruit  greedily.  It  appears  that  the  birds  must  have  cherrFes, 
though  not  the  best  varieties  necessarily.  Hence  some  such  species  as 
the  Mahaleb  is  likely  to  afford  more  efficient  protection  than  any  other 
kind  of  fruit.  It  ripens  with  the  cultivated  cherries  in  this  latitude 
and  is  very  prolific,  and  since  it  is  extensively  imported  for  graft- 
ing stock  it  should  be  obtainable  at  low  rates.    The  European  bird 

«  U.  Hume  and  £'.  C.  Relnier,  No.  IM,  1906,  p.  50. 

LyitzectyGoOJ^IC 


06  FOOD  HABITS  OF  THE  0BO8BEAK8. 

cherry  {Prunus  padus),  a  most  beautiful  ornamental  plant,  also  ma- 
turing fruit  early,  may  be  used  to  supplement  the  Mahaleb. 

Other  available  trees  and  shrubs  are  juneberries,  which  fruit  early, 
elderberries  and  blackberries  for  the  summer,  and  a  host,  including 
native  wild  cherries,  black  and  red  haws,  sumacs,  and  wild  grapes,  for 
the  fall. 

It  may  be  objected  by  the  orchardist  that  equal  protection  can  be 
secured  and,  in  addition,  a  saving  of  space  be  effected  by  simply  in- 
creasing the  number  of  fruit  trees  to  allow  for  the  loss  by  birds.  It 
is  doubtful,  however,  if  this  method  would  yield  equivalent  protection, 
since  the  injury  would  be  widely  distributed  and  some  fruit  spoiled 
on  every  tree;  whereas  decoy  trees  bearing  the  natural  wild  food  of 
the  birds  will  prove  centers  of  attraction,  and  if  they  do  not  furnish 
enough  fruit  to  satisfy  the  birds,  the  damage  to  the  crop  will  be  con- 
fined to  a  small  number  of  trees  in  their  immediate  vicinity. 

In  this  connection,  in  order  to  determine  which  are  the  best  fruits 
to  plant  to  draw  the  attention  of  the  black-headed  grosbeak,  it  is 
logical  to  consult  the  bird's  own  taste.  We  find  elderberries  far  and 
away  in  the  lead,  they  are  eaten  by  a  ninth  of  the  whole  number  of 
birds  examined  and,  often  compose  from  70  to  100  percent  of  the 
stomach  contents.  Next  in  importance  are  blackberries,  which  have 
been  discussed,  and  following  these,  juneberries  (PI.  11,  fig,  3), 
mulberries,  and  sumac  fruits  take  equal  rank.  The  bird  is  known 
to  be  fond  also  of  the  northwest  black  haw  {Crat<F.gu€  douglasi).  It 
appears  from  the  above  facts  that  elderberries,  juneberries,  and  mul- 
berries are  the  most  serviceable  for  diverting  the  attacks  of  the  black- 
headed  grosbeak  from  cultivated  fruits. 

In  concluding  this  part  of  the  subject  it  should  be  noted  that  al- 
though,friiit  is  such  a  favorite  food  with  the  grosbeak,  it  constitutes 
only  a  limited  part  of  the  bird's  diet,  and  that  more  than  three  times 
its  bulk  in  injurious  insects  is  eaten.  Furthermore,  the  equivalent  -of 
three- fourths  the  amount  of  fruit  is  composed  of  other  classes  of  veg- 
etable matter,  including  weeds  and  grain. 


As  has  been  stated  above,  wheat  averages  2.08  percent  of  the  stom- 
ach contents  of  the  birds  examined,  and  oats  1,83  percent.  They 
were  consumed  by  8  and  10  grosbeaks,  respectively.  The  bird  rarely 
has  been  accused  of  injuring  either  grain,  but  we  have  a  bit  of  testi- 
mony regarding  its  fondness  for  oats.  Mr.  S.  H.  Goodwin,'  referring 
to  newly  sown  fields  in  Utah,  states : 

I  Imve  xeen  tbeRc  birds  In  ont  fields  iitniln  and  aKntn,  and  have  found  them 
fairly  stuffed  with  oats.  But  at  most  the  damage  is  slight  for  the  birds  are 
not  sufficiently  nunieroos  to  make  them  a  serious  factor  lu  this  direction,  and 
the  sen-lw-K  rendered  are  many. 


»  Deaeret  fc'arnier.  Ill,  1907, 
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Oats  may  be  injured  later  in  the  season  when  in  the  milk,  as  some 
were  fomid  in  the  stomach  of  a  nestling  blackhead.  This  grain, 
however,  may  have  come  from  the  abundant  wild  oats.  In  any  case, 
the  small  percentage  of  grain  consumed  precludes  serious  injury 
under  all  but  the  most  exceptional  conditions. 

WEED    SEED    AND    OTHER    VEOETABLB    TOOD^ 

From  April  to  August,  inclusive,  weed  seeds  constitute  an  average 
of  8.74  percent  of  the  food  of  the  blackheaded  grosbeak.  Most  of 
the  seeds  are  derived  from  noxious  plants;  hence  their  destruction 
is  a  service.  Alfilairia  (Erodium)  seeds  were  taken  by  13  birds,  and 
chickweed  {AM7ie)  by  the  Same  number.  The  little  shining  black 
seeds  of  red  maids  {Calandrinia)  were  eaten  by  8  individuals,  and 
the  large  fleshy  akenes  of  the  milk  thistle  {Mariana,  PI.  II,  fig. 
12)  by  5.  Professor  Beal  several  times  has  observed  blackheads 
feeding  on  the  latter  seeds,  and  the  birds  are  known  to  be  quite  fond 
also  of  the  similar  seeds  of  the  garden  sunflower.  Among  other  weed 
seeds  found  in  the  stomachs  are  tumbleweed  {Amaranthua,  fig.  18), 
smartweed  {Polygonum,  fig.  1),  dock  {Rumex),  nightshade  {Sola- 
nitm),  catchfly  {Silene),  geranium,  and  bur  clover  {Medicago). 

A  few  miscellaneous  things,  such  as  spires  and  wads  of  grass,  conif- 
erous leaves,  and  galls,  were  present  in  a  few  stomachs. 

Several  items  not  detected  in  the  stomachs  examined  are  men- 
tioned by  other  writers,  and  among  them  are  garden  peas,  which  it 
will  be  remembered  are  relished  by  the  rosebreast  also.  Dr.  J,  A. 
Allen  '  wrote  in  1872  that  in  Utah  the  blackhead  is  "  called  '  pea 
bird,'  it  being  very  fond  of  young  peas,  and  is  hence  regarde<l  as 
obnoxious." 

Mr.  Jackson  Tabor,  of  Folsom,  N.  Mex.,  in  connection  with  hi: 
description  of  the  bird's  depredations  on  fniit  says: 

They  commenced  on  early  vegetables,  took  the  pea  crop  In  toto,  and  put  In 
tbelr  work  on  everything  In  the  Riinlon.  even  entlnR  )(reen  benna  that  I  never 
knew  anything  else  to  touch,     (Septeinher  2,  J903,). 

The  bird  shares  in  a  taste  said  by  many  to  be  characteristic  of  all 
grosbeaks,  and  Mr.  Henshaw  *  in  1876,  writing  of  the  bird's  habits 
in  the  middle  region  of  the  West,  states  that — 

It  appears  eHpeclaily  fond  of  the  huds  of  various  declduouEi  trees  and  plants, 
and  the  bills  of  many  of  those  taken  bad  been  stained  and  guinmed  with  tlieir 

At  times  it  feeds  extensively  on  willow  buds,  according  to  Doctor 
Coues.  and  Mr,  Ridgway  says  that  in  May,  in  Truckee  Valley, 
Nevada,  it  was  observed  to  feed  on  the  buds  of  the  greasewood." 

"  Bull.  M.  C.  7..,  Ill,  0,  1872.  p.  168. 
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ANiuAL  Food. 

Insects  aod  other  animal  matter  eaten  by  the  black-headed  gros- 
beak amount  to  almost  twice  the  bulk  of  the  vegetable  food,  or  65.85 
percent  of  the  total  subsistence.  These,  then,  should  be  regarded  as 
the.  really  staple  foods  of  the  species.  While  no  single  vegetable  ele- 
ment was  fed  upon  by  more  than  41  grosbeaks,  certain  items  of  the 
insect  diet  were  chowen  by  more  than  a  hundred,  or  over  half  of  the 
birds  examined.  This  fact  suggests  that  if  the  majority  of  the  insects 
preyed  upon  are  noxious,  the  benefits  conferred  by  the  bird  greatly 
outweighs  the  injury  inflicted. 

Coming,  then,  to  the  economic  status  of  the  insects  devoured,  it 
appears  from  the  results  of  the  examination  of  226  stomachs  that  3.37 
perpent  of  the  birds  food  consists  of  ground  beetJes,  fireflies,  and 
ladybirds,  which  usually  are  considered  beneficial;  2.56  percent  is 
composed  of  wasps,  ants,  bees,  etc.,  some  of  which  are  very  useful, 
some  innocuous  or  harmful;  and  1.17  percent  is  made  up  of  a  great 
number  of  imrelated  items,  largely  of  neutral  import,  which,  owing 
to  the  fact  that  theyaie  rarely  eaten,  have  little  significance.  Thus 
58.75  percent,  or  nearly  three-fifths  of  the  entire  food,  is  composed  al- 
most wholly  of  insects  which  are  a  constant  menace  to  agriculture. 

Of  the  above  classes  the  beneficial  kinds  deserve  first  consideration. 
The  most  important  among  them  numerically  are  fireflies  (Lam- 
pyrida;),  which  are  almost  uniformly  carnivorous,  both  as  larva*  and 
as  adulK  Since  they  do  much  to  check  the  increase  of  many  other 
insects,  the  destruction  of  large  numbers  would  be  injurious.  Fifty- 
two  of  the  grosbeaks  examined  had  fed  upon  fireflies  to  the  extent  of 
2.38  percent  of  the  whole  food.  Both  adidts  and  larvse  were  captured, 
from  5  to  19  of  the  former  and  from  12  to  30  of  the  latter  being  found 
in  some  stomachs. 

Among  othei'  useful  insects  which  are  attacked  by  the  blackhead 
are  the  ground  beetles  (Carabidte).  Nineteen  grosbeaks  ate  them, 
and  they  amount  to  0.99  percent  of  the  food,  Sinw  so  few  of  these 
beetles  are  captured  and  as  certain  of  them  at  times  feed  upon  plants, 
the  injury  is  too  slight  to  be  noticed. 

Three  black-headed  grosbeaks  ate  small  ladybird  beetles  which  prey 
upon  K(rale  insects  and  plant  lice,  two  of  them  securing  specimens  of 
an  Australian  coccinellid  (Rhizobiue  veniralis,  fig.  33),  which  was 
introduced  into  California  for  the  express  purpose  of  destroying  scale 
insects.  If  the  grosbeak  destroyed  many  of  these  beetles,  the  bird 
would  have  to  be  given  a  black  mark,  but  when  it  U  considered  that 
the  blackhead  feeds  upon  scale  insects  a  large  part  of  the  time  (more 
than  a  fifth  of  its  food  consisting  of  scales),  it  is  surprising  that  so 
few  of  the  ladybii<ls  are  devoured. 

Considerable  liking,  however,  was  shown  for  another  group,  the 
Hymenoptera,  part  of  which  at  least  are  beneficial.    The  most  useful 
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members  of  this  order  are  the  parasitic  Hymenoptcra,  which  lay 
their  eggs  in  the  e^s  or  yoimg  ofother  insects.  Remains  of  insects 
of  this  class  from  the  stomach  of  one  grosbeak  were  identified  and 
they  amounted  to  22  percent  of  its  contents.  Two  bees  were  found 
in  another  stomach,  one  of  which  was  a  worker  honeybee.  These 
are  the  only  beneficial  species  of  Hymenoptera  from  stomachs  of 
this  grosbeak  positively  identified,  but  it  is  probable  that  many  of 
the  unidentified  forms  belong  in  the  same  category.  In  all,  r>8  gros- 
beaks fed  upon  wasps,  bees,  and  ants,  very  many  of  which  selected 
large  wasps,  which  were  most  probably  workers  of  some  social 
species  the  loss  of  which  would  not 
be  noticed.  Eleven  blackheads  ate 
ants,  including  both  pupee  and 
adults,  for  which  the  birds  are  to 
be  commended,  as  many  ants  are 
prejudicial  to  the  interests  of  man. 
Summing  up  the  relations  of  the 
black-headed  grosbeak  to  beneficial 
insects,  Hymenoptera  constitute  2.56 
percent  of  the  food,  not  all  of 
which,  as  just  noted,  is  to  be  set 
down  against  the  bird.  The  wholly 
useful  firefiies  amount  to  2.38  per- 
cent, the  mainly  beneficial  ground 
beetles  to  about  1  percent,  while  the 
ladybirds  are  a  mere  trace.  Thus 
only  about  5  percent,  or  a  little 
more,  of  the  bird's  food  consists  of 
insects  the  destruction  of  which  is  . 
prejudicial  to  the  welfare  of  man. 
Even  were  the  bird  not  useful  other- 
wise, this  showing  would  hardly  jus-  no.  sa.  —  a 
tify  reprisals.  |rw™m„, 

■;         ^  -    ,  ,  I'"-  Bureau  ot  GDtomology. ) 

As  a  matter  of  fact,  however,  the 
blackhead  is  far  from  useless,  since  the  remainder  of  the  animal  food, 
which  is  fully  11  times  the  bulk  of  the  useful  insects,  consists  of  pests 
upon  some  of  which  no  other  bird  is  known  to  prey  so  extensively. 
Beetles  of  various  families  constitute  about  half  the  bulk  of  these 
harmful  insects,  and  28.71  percent  of  the  total  food.  A  much  greater 
number  of  grosbeaks  preyed  upon  leaf  beetles  (Chrysomelida')  than 
any  other  family,  these  composing  17.08  per  cent  of  !he  diet.  One 
hundred  and  seventy-two  blackheads,  or  almost  four-fifths  of  the 
total  number  examined,  captured  leaf  beetles,  which  are  said  fo  in- 
clude among  their  ranks  more  enemies  of  crops,  shade  trees,  ajid 
ornamental  plants  than  any  other  family  of  beetles. 
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While  this  unmistakable  preference  for  the  often  pungently  fla- 
vored Chrysomelidse  is  remarkable,  it  is  still  more  surprising  that 
of  the  172  birds  lOS  selected  a  single  species,  the  California  flower- 
beetle  {Diabrotica  soror,  almost  indistinguishable  from  D.  12-punc- 
tata,  fig.  26),  This  insect,  according  to  Prof.  Vernon  L.  Kellogg,' 
"  does  great  damage  as  an  adult  by  eating  into  the  flower  buds  of 
roses,  chrysanthemums,  and  a  host  of  others,  the  larvre  feeding  on 
the  roots  of  alfalfa,  chrysanthemums,  and  many  other  plants." 
Prof.  E.  J.  W^ckson  adds,^  it  "  is  sometimes  very  injurious  to  early 
fruit  by  eating  into  it  when  ripe.  The  insect  also  eats  leaves  and 
blossoms.  As  the  insect  attacks  the  fruit  just  as  it  is  ready  to  pick, 
it  is  impossible  to  apply  any  disagreeable  or  poisonous  spray." 

In  connection  with  the  latter  testimony  it  is  of  interest  to  recall 
that  the  early  fruits  are  the  ones  that  the  bird  also  injures  most 
severely.  Although  less  than  4  percent  of  the  food,  strictly  speak- 
ing, can  be  called  early  fruit,  and  the  t«tal  amount  of  cultivated  fruit 
eaten^  during  the  bird's  stay  in  California  is  only  about  12  percent, 
the  fruit- destroying  flower-beetle,  which  it  is  impossible  for  man  to 
combat  effectually,  constitutes  more  than  14  percent.  In  view  of  this 
fact  alone,  it  would  seem  that  the  hand  raised  with  deadly  intent 
against  the  grosbeak  when  pilfering  fruit  may  well  be  stayed.  The 
beetles,  though  not  so  easy  to  see  as  the  grosbeak,  are  present  in 
countless  hordes  and  busy  at  their  destructive  work.  -  But  the  gros- 
beak finds  and  consumes  more  of  them  by  actual  bulk  than  of  culti- 
vated fruit.  Furthermore,  in  view  of  the  fact  that  103  out  of  226 
black-headed  grosbeaks  preyed  upon  the  flower-beetle,  often  securing 
from  8  to  21  each,  and  that  14.08  percent  of  the  bird's  entire  food 
consists  of  these  insects,  it  can  be  unhesitatingly  stated  that  the  black- 
head is  one  of  the  most  important  checks  upon  this  pest. 

Wliile  the  grosbeak  does  not  destroy  any  other  insect  to  anything 
"  like  the  same  extent  that  it  does  the  flower-beetle,  nevertheless  it 
shows  a  considerable  liking  for  some  other  leaf-beetles.  Seventeen 
grosbeaks  fed  upon  a  species  (Melasoma  scripta)  that  is  fond  of  the 
foliage  of  willows  and  poplars,  and  15  devoured  a  dock-inhabiting 
leaf-beetle  {Gaatroidea),  which  sometimes  eats  pine  needles;  from 
9  to  33  of  these  were  found  in  a  single  stomach.  About  37  grosbeaks 
ate  leaf-beetles  which  could  not  be  specifically  identified.  • 

The  closely  related  family  of  long-homed  wood-borers  (Ceram- 
bycida;)  furnishes  2.29  percent  of  the  bird's  fare,  and  since  the  longi- 
coms  contain  among  their  ranks  numerous  disastrous  pests,  the  bird 
must  be  commended  even  for  the  moderate  liking  for  them  it  displays. 
Click-beetleK  (Elateridre),  which  in  the  larval  state  are  known  as 

■). 

a  Grow  Them,  1900,  pp.  454-451!. 
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wireworms,  were  devoured  by  30  black-headed  grosbeaks,  but  con- 
stitute (jnly  0.77  percent  of  the  food.  Weevils  also  are  sparingly 
consumed,  which  is  in  contrast  to  the  avidity  shown  for  them  by 
most  insect-eating  birds.  Twenty-five  of  the  present  collection  of 
blackheads  obtained  specimens  of  these  queer  snouted  beetles,  but 
they  compose  less  than  1  percent  of  the  subsistence.  . 

BnMizy  wood-borers  ( Buprestidio)  were  captured  by  8  grosbeaks, 
pine-feeding  species  being  identified.  Lamellicorn  beetles  (Scara- 
tweidH?)  fell  a  prey  to  10  birds,  but  no  important  species  were 
.secured.  A  few  blackheads  obtained  repre-sentatives  of  other  coleop- 
terous famlies,  such  as  rove-beetles  (Staphylinidse),  darkling  beetles 
(Tenebrionidfle) ,  and  whirligig  beetles  (Gyrinidte),  one  of  which 
was  found  in  a  single  stomach,  though  how  the  bird  secured  this 
aquatic  species  is  a  mystery.  A  quick"  tiger-beetle  {Cicindela)  also 
was  found  in  a  single  stomach,  and  henc^  although  beneficial,  it 
may  be  passed  by  without  comment. 

Coleopterous  larva;  were  eaten  by  7  birds,  2  of  which  had  secured 
representatives  of  the  family  Xitidulidse.  As  these  larvte  are  too 
minute  to  have  been  eaten  intentionally,  and  since  they  feed  on  decay- 
ing frnit,  their  presence  among  the  stomach  contents  shows  that  the 
grosbeak  also  sometimes  eats  decayed  fruit.  Some  of  the  fruit  pulp, 
therefore,  which  could  not  be  identified,  but  which  was  provisionally 
reckoned  against  the  bird,  is  thus  proven  to  have  no  value. 

Grasshoppers,  which  are  eaten  by  birds  almost  universally,  are 
neglected  by  this  species,  as  they  are  also  by  the  rose-breasted  gros- 
beak. Only  7  of  the  226  blackheads  examined  had  eaten  them,  and 
they  constitute  only  ©.S.")  percent  of  the  subsistence.  Nevertheless, 
the  black-headed  grosbeak  is  included  among  the  enemies  of  the 
Rocky  Mountain  locust  by  Samuel  Aughey,  who  examined  2  speci- 
mens, one  of  which  had  eaten  8,  the  other  17  locusts. 

Notwithstanding  the  blackhead  is  rather  whimsical  about  a  gras.s- 
hopper  ration,  it  shares  the  taste  of  most  other  birds  for  caterpillars, 
and  it  devours  them  and  their  chrysalids  to  the  extent  of  9  percent 
of  its  food.  Spines  and  hairs,  popularly  supposed  to  be  abhorred  by 
birds,  do  not  deter  the  blackhead,  and  sometimes  all  that  is  left  in  the 
stomach  to  tell  of  the  capture  of  caterpillars  is  a  mass  of  thorns  and 
spines.  Exactly  100  black-headed  grosbeaks  fed  upon  iepidopterous 
insects,  70  of  them  choosing  caterpillars  and  30  cocoons  and  chry- 
salids. It  is  among  remains  of  the  latter  that  we 'find  representa- 
tives of  the  most  important  species  in  the  order — the  codling  moth 
(fig  34).  This  pest  is  said  to  cause  a  loss  of  not  less  than  $10,000,000 
annually  to  the  fruit  growers  of  the  United  States.  Inasmuch  as  the 
insect  has  no  important  parasites,  its  feathered  enemies  should  be 
all  the  more  appreciated,  and  it  is  safe  to  say  that,  with  the  probable 
exception  of  woodpeckers,  the  blackhead  is  the  equal  of  any  of  them. 
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The  codling  moth  is  accessible  to  the  grosbeak  in  two  stages  of  its 
development,  namely,  when  the  larvte  are  seeking  a  place  to  hibernate 
or  pupate,  as  the  case  may  be,  and  when  they  are  in  the  chrysalis 
stage.  By  no  means  all  of  the  birds  examined  had  access  to  the 
species,  yet  25  were  successful  in  finding  the  pupte  or  larvse,  and 
secured  from  1  to  29  individuals,  averaging  about  5  each.  It  ap- 
pears, therefore,  that  the  grosbeak  makes  good  use  of  its  limited  op- 
portunities, and  we  agree  with  Professor  Beal"  that  the  "  bird  that 
helps  to  destroy  this  •  •  •  insect,  the  curse  of  •  "  •  apple 
culture,  will  bo  hailed  as  a  bles.sing  in  spite  of  any  shortcomings  it 
may  have." 

Second   in  importance  only  to  the  above  pest  are  cankerworms. 


Fia.  34.  Oodllne  moth  (Carpocopaa  pomonelta) .     (From  SimpaoD,  Bureau  of  RntomoloRy.) 

The  spring  eankerworm  (I'ideacrita  vernata,  fig,  35),  which  is  re- 
sponsible for  a  great  deal  of  damage  in  apple  orchards,  constitutes  6 
percent  of  the  grosbeak's  food  in  May,  While  this  amount  is  not 
large,  it  is  nevertheless  worthy  of  note,  since  all  of  it  is  consumed 
when  the  earliest  broods  are  developing. 

Only  one  other  order  of  insects  contributes  largely  to  the  sub- 
si.stence  of  the  black-headed  grosbeak— the  true  bugs,  Heteroptera- 
Homoptera.  Among  minor  items  of  the  order  the  Heteroptera  col- 
lectively form  1,05  percent  of  the  diet,  plant  bugs,  together  with 
mi>ml>ers  of  the  squash-bug  and  stink-bug  families  and  unidentified 
forms,  iK'ing  eaten  by  18  birds.     A  miscellaneous  assemblage  from 
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the  other  group  (Homoptera),  including  leaf  and  tree  hoppers,  plant 
lice,  and  cicadas,  was  distributed  among  9  of  the  grosbeaks  examined, 
and  composes  a  little  more  than  0..5  percent  of  the  total  food.  Xext 
is  the  family  of  scale  insects  {Coccidfie),  which  from  an  economic 
standpoint  is  the  most  important  element  of  the  black-headed  gros- 
beak's food.  Scale  insects  were  fed  upon 
by  all  but  81  of  the  226  birds  examined. 

The  destmctiveness  of  these  insects  need 
not  be  explained  to  anyone  in  the  western 
fruit-growing  region,  where  the  disastrous 
effects  of  their  presence  have  been  keenly 
felt  for  many  years,  longer  in  fact  than  in 
any  other  part  of  the  country.  Suffice  it  to 
say  that  scale  insects  cause  more  trouble  and 
loss  to  fniit  growers  than  all  other  pests 

combined,  and  the  damage  from  thpm  is  to  be  reckoned  by  millions  of 
dollars. 

The  black-headed  grosbeak  evinces  a  distinct  preference  for  the 
most  widely  distributed  and  abundant  scale  insect  on  the  coast — the 
_  black  olive  scale  (Saissetia  oUfp,  fig.  36)  the  importance  of  which 
the  following  notes  from  the  writings  of  Prof. 
E.  J.  Wickfion,  of  the  University  of  California, 
will  serve  to  show.  It  affects  both  citrus  and 
Ji  I^I^SdJ^jL  deciduous  trees,  but  is  especially  *roubIesome 
•vf  JJamH^V  to  the  olive,  and  it  will  spread  quickly  to  orna- 
mental plants  and  vines.  It  is  a  very  difficult 
scale  to  subdue,  and  in  spite  of  the  fact  that 
immense  numbers  are  killed  by  parasites  it  is 
still  a  grievous  pest.  Tliis  insect  constitutes 
20.32  per  cent  of  the  grosbeak's  entire  food, 
being  eaten  by  123  birds,  many  of  which  had 
secured  from  12  to  32  scales  each.  If  tliis  serv- 
ice alone  is  not  sufficient  to  atone  for  all  the 
bird's  depredations  ou  fruit,  the  latter  must  be 
held  at  an  exceedingly  higli  price. 

Moreover,  all  has  not  yet  been  said  in  the 
bird's  favor.  It  does  not  confine  it.self  to  the 
black  olive  scale  alone,  but  at  times  probably  preys  extensively  on 
other  species.  Sixteen  other  grosbeaks  consumed  enough  scales  to 
make  up  2.26  per  centof  the  total  food.  Among  the  scales  they  ate 
are  the  brown  apricot  scale  {/Cvlecamumtirnienianim)  and  the  frosted 
scale  {E.  pruhiosum),  both  of  considerable  economic  importapce. 


Fia.    86.  —  Bl«i 
■calp    (Sal«>rlla   olea). 
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The  remaining  constituents  of  the  animal  food  have  slight  per- 
centage value.  Fifteen  grosbeaks  devoured  spider's  or  their  cocoons, 
these  items  amounting  to  0.34  percent  of  the  entire  regimen.  Among 
other  substances  of  little  importance  are  snails,  eaten  by  14  birds, 
various  unidentified  insect  pupee  by  10,  eggshells  by  5,  and  flies  by 
2  j  and,  most  remarkable  for  a  bird  of  the  blackhead's  feeding  habits, 
a  bit  of  bone  and  the  remains  of  a  small  fish  were  found  in  a  single 
stomach  each. 

MiitSB&L  Matter. 

The  average  percentage  of  mineral  matter  in  the  stomachs  of  the 
whole  number  of  birds  examined  is  2.35.  The  nestlings  of  2  or  3 
days'  age  had  none;  those  of  a  week,  6.57  percent;  and  those  of  2 
weeks,  only  3  in  number,  however,  had  2.33  percent. 


We  are  fortunate  in  having  a  fair  amount  of  material  to  illustrate 
the  food  habits  of  the  nestling  black-headed  grosbeaks.  The  nestlings 
at  hand  are  readily  divisible  into  three  groups,  separated  both  by  age 
and  character  of  the  diet.  Ten,  comprising  two  broods  of  3  each  and  ■ 
one  of  4,  which  were  collected  at  the  age  of  2  and  3  days,  had  beeit 
fed  animal  matter  exclusively.  Seven,  made  up  of  two  broods,  num- 
bering 3  and  4  individuals,  respectively,  had  reached  the  age  of  7  and 
8  days,  at  which  i>eriod-  a  small  amount,  namely,  2.1  percent,  of  vege- 
table food  had  been  introduced  into  the  dietary,  while  3  scattered 
fledgelings  of  a  fortnight's  growth  consumed  an  average  of  13.3  per- 
cent of  vegetable  substances,  mainly  fruit. 

Two-thirds  of  the  food  of  the  youngest  or  entirely  insectivorous 
group  consisted  of  caterpillars,  much  over  half  of  which,  to  wit,  37.2 
percent,  was  spring  cankerworms  {I'aleacrita  vernata^  fig.  35).  In 
addition,  18  pefcent  was  composed  of  pupas  of  the  codling  moth  (fig. 
34),  which,  indeed,  were  fed  to  part  or  all  of  each  brood,  including  8 
of  the  10  nestlings.  If  the  habit  of  feeding  these  important  pests, 
on  the  scale  here  indicated,  to  nestlings,  whose  never-ceasing  demands 
for  food  are  proverbial,  is  general,  the  amount  of  destruction  wrought 
in  their  ranks  is  almost  incalculable.  Besides  the  codling  moth  aiid 
cunkerworm,  the  flower-beetle  and  black  olive  scale  also  figure  in  the 
diet  of  this  lot  of  youngsters;  and  longicorn  beetles,  spiders,  leaf- 
hoppers,  other  bugs,  and  ant  pupa;  likewise  were  consumed. 

One  brood  of  the  second  group,  which  was  just  being  initiated  into 
the  use  of  vegetable  food,  was  given  oats  in  the  milk,  while  the  other 
family  was  entirely  carnivorous.    More  hard-bodied  insects  are  fed 
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at  this  age,  beetles  composing  three- fourths  of  the  whole  diet,  and 
over  28  percent  was  contributed  by  the  flower-beetle  alone.  Black 
olive  scales  are  most  important  among  the  remaining  elements,  12 
percent  being  composed  of  these  pests.-  Hymenoptera,  caterpillars, 
spiders,  and  insect  eggs  also  were  taken,  and  each  of  the  members  of 
one  brood  had  a  few  bits  of  eggshell  in  iU  stomach. 

Caterpillars  again  enter  into  the-  diet  of  the  two-weeks  old  fledge- 
lings, composing  45  percent  of  tho  whole  amount,  21  percent  being 
cankerworms.  Black  olive  scales  are  7  percent,  and  beetles,  includ- 
ing lamellicoms,  ground  and  click  beetles,  compose  26  percent  of  the 
food,  the  remaining  animal  elements  being  Hymenoptera  and  snails. 
The  vegetable  matter,  13.3  percent  of  the  whole  food,  consists  of  cher- 
ries, strawberries,  blackberries,  bits  of  wheat,  a  few  seeds,  and  spires 
and  wads  of  grass,  which  last-named  articles  curiously  enough  are 
found  in  the  stomachs  of  many  other  nestling  birds. 

The  oldest  fledgelings  thus  approximate  more  nearly  in  diet  to  that 
of  the  adults,  even  partaking  of  their  fruit-eating  habits.  It  is  evi- 
dent also,  from  the  study  of  nestling  blackheads,  that  vegetable  mat- 
ter is  fed  in  gradually  increasing  quantities,  corresponding,  probably, 
either  as  cause  or  effect,  to  the  growing  muscular  development  of  the 
stomach.  Some  grosbeaks  observed  by  Professor  Beal  fed  their  nest- 
lings only  two  to  five  times  per  hour,  but  as  the  feeding  was  accom- 
-  plished  by  regurgitation  it  is  probable  that  the  stomachs  of  the  young 
were  practically  filled  during  every  visit  to  the  nest. 

Reviewing,  it  has  been  noted  above  that  the  nestlings  of  the  black- 
headed  grosbeak  are  fed  a  great  number  of  codling  moth  piip»,  cank- 
erworms, flower-beetles,  and  black  olive  scales,  the  destruction  of 
which  is  greatly  to  the  advantage  of  agriculture.  ^\Tien  very  young 
their  food- is  entirely  animal,  and  consists  in  great  part  of  these 
grievous  insect  pests. 


Examination  of  22(i  stomachs  of  the  black-headed  grosbeak,  the . 
majority  of  which  were  collected  in  California,  shows  that  during  six 
months'  stay  in  its  summer  home  the  bird  consumes  on  the  average 
34.15  percent  of  vegetable  and  65.85  percent  of  animal  food. 

Reports  that  the  bird  damages  cultivated  fruit  are  fully  sustained 
by  stomach  examinations,  figs  and  cherries  appearing  to  be  the  kinds 
most  injured.  From  10  to  15  per  cent  of  the  food  consists  of  culti- 
vated fruits;  a  slightly  smaller  amount  is  weed  seed,  while  the  pro- 
portion of  grain  devoured  is  trifling. 

It  has  been  brought  out  that  small  orchards  may  be  economically 
protected  by  means  of  bird  netting.     Large  orchards  may  be  pro- 
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tected  in  great  measure  by  planting  here  and  there  suitable  decoy 
trev,  as  mulberries. 

Aside  from  the  fact  that  ravages  by  the  grosbeak  may  be  pre- 
vented or  greatly  reduced  without  destroying  the  birds,  it  is  evident 
that  their  general  services  to  agriculture  are  so  valuable  that  their 
dest^-uction  is  not  to  be  considered.  It  is  to  be  noted :  First,  that  the 
animal  food  of  the  blackhead,  consisting  almost  wholly  of  injurious' 
in.sects,  is  practically  twice  the  bulk  of  the  vegetable  food,  or  more 
than  four  times  that  portion  which  is  pilfered  from  man.  Second, 
that  the  bird  could  not  possibly  select  insects  more  prejudicial  to  the 
intemsts  of  western  horticulture  than  the  ones  forming  its  natural 
food.  These  include  the  codling  moth,  cankerworms,  flower-beetles, 
and  such  scale  insects  as  the  frosted,  apricot,  and  black  olive'scales. 
Finally,  these  formidable  fruit  destroyers  alone,  not  to  mention  20 
percent  of  other  injurious  insects,  compose  two-fifthsi  of  the  entire 
amount  of  the  black-headed  grosbeak's  food.from  April  to  September,  ' 
or  at  least  three  times  as  much  by  actual  bulk  as  the  fruit  consumed. 
In  other  words,  for  every  quart  of  fruit  eaten,  more  than  3  pints  of 
black  olive  scales  and  more  than  a  quart  of  flower-beetles,  besides  a 
generous  sprinkling  of  codling  moth  pupa;  and  cankerworms  fall 
prey  to  this  grosbeak. 

LIST  or  SEEDS,  FBVrrS,  ANO  INVERTEBRATES  EATEN  BY  TUB  BL^CK-HEADEI) 


Fig  (>'tc««  carica). 
Mulberry  (Morui  sp.). 
Strawberry  (fraparia  eesca). 
Blackberry  (Rubug  8p.). 


I  Wheat  (Trittcum  vulgare). 


Crabapple  I  Mains  pruiiifolia). 
Apricot  (Pruntia  armcniaca). 
Cherry  (Prunug  ceraaus). 
I'nme  (Pntnus  domestica).' 


WILD   FBUITS. 


I  NiKlitxLade  {tiolanum  nigrum). 
I  Elderberry  (Sambucun  sp,). 


Doeb  (ffamej  ep.). 

Sniartweed   {Polyffonum  sp.). 

Pigweed  (A>iiarauthu» sp.). 

Red  maklH  tCnlnndrinia  memiegl). 

Gatcbfly  (BUene  8p.). 


Cbickweed  {Alsine  media). 
Cranesbill  (Geranium  Bp.). 
Alfllarla   (Erodium  sp.). 
Bur  clover  {Medicaga  dcnticvlatum) 
Milk  tblBtle  {Mariana  marinlana). 
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BLACKHEAD  S   FOOD   ITEMIZED. 


COLEOPTCRA. 


Tiger  beetlea    (ClclndelldK)  : 

Cicindela  ep. 
Ground  beetles  <Carablds)  : 

Plati/nus  variolatug. 
Wblrllglg  beetles  (Gyrlnldip). 
Rove  beetles  (Staphyllnldie). 
Ladybird  beeUee  (Gocclnellldffi)  : 

Ptyliobora  twdata. 

RkUoUus  ventraliK. 
Nltldulldo!. 
Cllck-beeUes  (Glaterldce) : 

Alegapenthe»  elegang. 
Bronzy  wood-borers  (Buprestldie) : 

Bupregti»  Hneata. 

Buprestia  fatriata  lam;*. 

Acmtgndern  gibbvla, 
Plredles  (I^mpyrldte) : 

Podabntg  sp, 

TeJepliorua  contort. 

Telephortu  dlvimu. 


Lamelllcom  beetles  (ScarabEeidte)  : 

Aphodtut  inguinottts. 

Euphoria  sp. 
tiunt^-borned    beetles    (Ceranibycldtc)  : 

Leptura  mQitarin. 
Leaf  beetles  ( ChryBomelldie) : 

St/neta  alttida. 

Qattrotdca  cj/anca, 

Meltuoma  tcripta.' 

Diabrotica  soror. 

Diabrvtiea  trivittata. 
Darkling  beetles  (Tenebriontde). 
Rbynpbltldie : 

Deporaut  glastlavt. 
Scarred     mout-beettes     (Otlorhyncbl- 
dae)  : 

Snythropua  calttomicuH. 
True  BUout-beetlee  (Curcullonldte) : 

norgtomua  hUpUut. 

Barit  sp, 

Balaninut  sp. 


HBUIPTEaA. 


CicadaH  (Clcadldtt) : 

Cicada  8p. 
Tree-boppers  (Meiiibracld»>. 
Scale  Insects  (Goccldte)  : 

Baittetia  olea. 

Buleoani«m  armeniacum. 

Eulecanium  pminotum. 


tieuf-huppers  (Jassldte). 

Jumping  plant-lice  (Psyllldie). 

PlHut-llce{Aphidid»). 

Stink-bugs  (Pentatomldie). 

foreldff. 

Plant-bugs  (Capsldte). 


OBTHOPTEBA. 

Sbcrt-honied  grasstiopiiers  (AcrldlidR). 

I.EPIDOPTBBA. 

I  l^t^f-rollers  (Tort rip Idw) : 
I  Carpocapga  pomonella. 


Apidie  {Apis  mellifcra). 


YUENOPTEBA. 

:  Ku ugh- beaded  auts  (Myruiicldee). 


BorborldtP  (Borborut  sp.). 


Spiders  (Aranclda). 


I  Snails  (Gastropoda). 
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BLUB  QKOSBEAK. 
{iluii-aca  carulca,  Plate  IV.) 

APPEARANCE,  DISTRIBUTION,  AND   HABITS. 

While  less  strikingly  colored  than  other  grotibeaks,  this  species 
equals  them  in  beauty.  The  general  color  of  the  m^Ie  is  ultramarine, 
but  the  tail  and  wings  are  black,  with  bars  of  chestnut  crossing  the 
latter.  The  female  is  much  duller.  Brownish  above  and  below,  with 
a  lighter  throat,  she  bears  a  marked  superficial  resemblance  to  the 
female  cowbird,  and  the  massive  bill  is  (he  only  conspicuous  feature 
that  serves  to  distinguish  the  two,  ' 

This  is  the  smallest  of  the  grosbeaks,  and  occupies  a  wider  range 
in  the  United  States  than  any  of  the  others.  There  are  two  siib- 
species  of  blue  grosbeaks,  the  western  one  breeding  from  southern- 
most Mexico  to  northern  California  and  southern  South  Dakota  and 
the  eastern  from  the  gulf  coast  to  southern  Pennsylvania  and  south- 
eastern Nebraska.  The  two  races  merge  in  eastern  Texas,  Oklahoma, 
and  Kansas.  In  winter  both  withdraw  entirely  from  the  United 
States. 

During  the  breeding  season  the  blue  grosbeak  is  locally  abundant 
in  the  southern  and  western  parts  of  its  range,  being  in  some  places 
a  familiar  garden  and  orchard  bird.  In  the  eastern  part  of  the  Mis- 
sissippi Valley,  however,  and  in  the  Atlantic  States,  it  is  shy,  retiring, 
and  generally  rare. 

In  the  latter  regions  the  nest  is  usually  placed  in  a  low  bush  or 
vine  in  a  thicket;  but  where  the  birds  are  more  common  they  build 
in  fruit  trees  or  even  in  cultivated  ornamental  plants  about  houses. 
Everywhere  the  species  nests  late.  The  eggs  are  3  or  4  in  number 
apd  are  bluish  white;  two  broods  are  raised  in  the  south  and  one  in 
■  the  north.  In  common  with  all  its  relatives,  this  handsome  bird  is  a 
good  singer,  and  its  song,  though  weak,  suggests  the  rosebreast's 
lovely  carol.  Its  pleasing  song  and  engaging  appearance  have  made 
the  grosbeak  a  favorite  cage-bird  among  the  southern  Creoles,  who 
know  it  as  the  "  blue  pop," 

,  ECONOMIC   RELATIONS. 

The  present  investigation  of  the  food  habits  of  this  species  con- 
cerns only  summer  residents  of  the  United  States.  Fifty-one  stom- 
achs have  been  examined,  which  were  collected  in  every  month  from 
April  to  September,  inclusive,  and  in  seven  States  and  the  District 
of  Columbia.  Of  the  food  tliey  contained  67.6  percent  is  animal 
matter  and  .^2.4  percent  vegetable.  No  month  is  represented  by  more 
than  19  birds;  hence  the  remits  obtained  are  by  no  means  as  reliable 
as  could  be  desired.  However,  as  the  economic  relations  of  the  blue 
grosbeak  arc  almost  entirely  unknown,  even  these  tentative  findings 
have  a  distinct  value. 


Blue  Grosbeaks. 
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Ydogtable  Foou. 

The  proper  valuation  of  the  vegetable  elements  of  a  bird's  food 
is  of  great  importance,  since  upon  thia  point  largely  depends  the 
attitude  of  the  agriculturist  toward  the  bird.  The  main  question 
is,  Does  the  blue  grosbeak  appropiiate  an  undue  amount  of  the  prod- 
uct of  field,  orchard,  and  garden  crops? 

Vegetable  substances  consumed  by  the  blue  grosbeak  and  consti- 
tuting 32.4  percent  of  its  food  may  be  classified  as  follows:  Grain, 
14,25  percent;  weed  seed,  18.05  percent;  fruit,  0.06  percent;  and 
miscellaneous.  0.04  percent. 

From  present  information  it  appears  that  cultivated  fruits  are  not 
molested  by  the  blue  grosbeak.  All  writers  agree  that  the  little 
fruit  eaten  is  wild,  a  conclusion  supported  by  the  results  of  the  present 
examination.  Only  two  birds,  both  young,  had  eaten  fruit  of  any 
kind,  and  in  each  case  it  consisted  of  a  few  bits  of  blackberry,  un- 
doubtedly wild. 

Grain  constitutes  14.25  percent  of  the  food  of  the  birds  examined. 
Wheat  was  eaten  by  6  of  the  total  number,  and  amounts  to  8.38  per- 
cent of  the  entire  subsistence.  Com  was  eaten  by  4  birds  and  is  4.87 
percent  of  the  food,  while  oata,  which  form  1.05  percent,  were  con- 
sumed by  only  2  of  the  51  birds.  Probably  all  tiiis  grain  was  ob- 
tained from  cultivated  crops. 

One  grosbeak,  collected  in  a  wheat  field  in  June,  had  eaten  enough 
of  the  milky  cereal  to  make  up  40  percent  of  its  stomach  contents. 
Three  others  from  the  same  region  in  the  same  and  the  succeeding 
two  months  had  devoured  wheat,  which  shows  that  this  grain  is 
relished  even  in  the  riper  stages. 

Apparently  the  com  in  the  stomachs  also  came  from  the  standing 
crop,  and  while  the  blue  grosbeak  seems  too  small  to  be  an  active 
depredator  of  such  a  well-protected  grain,  yet  with  its  powerful  beak 
there  is  no  doubt  that  it  can  as  readily  shear  through  the  enveloping 
husks  as  crack  the  kernels  themselves.  Referring  to  this  latter  point, 
Wilson  says  of  a  captive  bird :  "  I  fed  it  on  Indian  com,  which  it 
seemed  to  prefer,  easily  breaking  with  its  powerful  bill  the  hardest 
grains."  ^Notwithstanding  this  the  bird  does  little  damage.  At  all 
events,  no  complaints  of  injury  have  been  made. 

There  is  testimony,  however,  that  the  bird  does  some  mischief  in 
oat  fields.  Doctor  Fisher,  of  the  Biological  Survey,  has  seen  flocks 
feeding  upon  this  cereal  in  Nebraska  and  in  California,  and  the  same 
habit  has  been  observed  in  Virginia.  In  general  this  occurs  late  in 
summer.  After  the  nesting  season  blue  grosbeaks  change  their 
18848— Bull.  32—08 6  _  ,    ,GoO^[c 
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habits  greatly.  The  once  timorous  birds  leave  off  their  ^yness;  the 
isolated  families  assemble,  and  flocks,  usually  small,  but  sometimes 
large,  raid  the  grain  fields.  Oats  and  rice  e^tecially  are  injured  by 
them.  Concerning  the  effect  of  the  blue  grosbeak  upon  rice  in  Louis- 
iana, Mr.  George  Beyer "  says :  "  In  the  Florida  parishes  •  •  • 
it  is  generally  called  '  rice  bird.'  Flocks  of  thousands  descend  upon 
the  ripe  rice  during  August  and  September."  As  noted  above,  oats 
were  found  in  2  stomachs  examined  during  the  present  investigatioD, 
rice  in  none. 

Summary. — Only  11  of  the  51  blue  grosbeaks  examined  had  eaten 
grain,  from  which  it  is  evident  that  this  food  is  not  specially  sought, 
even  when  accessible.  Grain  constitutes  14.25  per  cent  of  the  total 
food,  but  only  one  bird  ate  grain  exclusively.  Considering  only  the 
11  cereal  feeders,  we  find  they  were  satisfied  with  a  fare  of  half 
grain,  and  preferred  to  eat  insects  and  other  food  along  with  it.  It 
seem^,  therefore,  that  in  summer  this  grosbeak  does  not  evince  a  de- 
cided taste  for  grain,  and,  being  widely  and  sparingly  distributed, 
it  is  inconceivable  that  noticeable  loss  can  be  caused  by  it. 

That  the  reverse  is  true  later  in  the  year  is  well  established,  but 
the  injury  then  committed  seems  to  be  of  no  great  importance,  or  it 
would  have  attracted  more -attention.  It  is  certain  that  the  blue 
grosbeak  is  not  for  an  instant  to  be  ranked  with  such  well-known 
grain  pests  as  the  bobolink  and  some  of  the  blackbirds,  and  the  cases 
of  serious  injury  attributable  to  it  are  clearly  of  rare  occurrence  and 
brief  dftration. 

Moreover,  during  by  far  the  greater  part  of  the  bird's  stay  in  the 
United  States  its  food  habits  are  decidedly  beneficial,  and  it  con- 
sumes almost  five  times  as  great  a  bulk  of  injurious  insects  as  of 
grain.  Without  doubt  the  farmer  couhi  afford  to  pay  for  the  de- 
struction of  these  insects  with  grain  in  the  reverse  ratio  and  yet 
make  a  large  profit  by  the  bird's  services. 


Weed  seeds  are  consumed  by  the  blue  grosbeak  during  every  month 
of  its  stay  in  the  United  States.  They  constitute  18.05  per  cent  of 
the  total  food,  and  thus  are  given  preference  over  all  other  items  of 
the  vegetable  regimen.  Not  a  great  variety  of  seeds  are  devoured, 
and  more  of  foxtail  {fig.  37)  and  bindweed  (fig.  21)  are  taken  than 
any  others.  It  is  well  known  that  these  weeds  are  among  the  most 
troublesome  in  America,  striving  constantly  to  overtop  and  crowd  out 
cutivated  plants,  while  bindweed  during  its  earlier  stages  harbors 
the  com  root-louse,  one  of  the  most  injurious  of  grain  peste.  Prac- 
tically all  birds  to  any  degree  vegetarian  feed  upon  the  seeds  of  these 


^Avifauna  LoulBiana,  New  Orleans,  1900,  p.  84. 
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weeds,  a  work  of  which  the  blue  grosbeak  assumes  a  proper  share 
and  the  value  of  which  in  the  aggregate  is  immense. 

Before  leaving  the  subject  of  vegetable  food,  it  should  be  mentioned 
that  one  blue  grosbeak,  collected  in  the  District  of  Columbia,  had  fed 
largely  upon  the  seeds  of  wild  rice  (Ztzanta  aquatica).  This  plant 
is  an  important  source  of  food  for  many  larger  birds,  especially  ducks 
and  geese,  but  is  not  generally  sought  by  the  smaller  species. 


The  blue  grosbeak  consumes  more  than  twice  as  much  animal  as 
vegetable  food,  and  it  consists  of  snails,  spiders,  atld  various  insects. 
The  latter  constitute  65.7  out  of  67.6  percent,  the  entire  amount,  and 
while  comprising  for  the  most  part  injurious  species,  include  a  few 
forms  generaUy  considered  useful.    These  will  be  discussed  at  once. 

A  certain  family  of  ground-inhabiting  beetles,  the  Carabidffi,  on 
account  of  their  predaceous  habits,  are ' 
usually  classed  as  beneficial.  They  have  been 
detected,  however,  feeding  upon  vegetable 
matter,  and  in  many  places  even  upon  culti- 
vated crops.  These  facts  should  make  us 
slow  to  condemn  a  bird  for  picking  up  a  few . 
of  them.    The  present  species  manifests  very 

little  liking  for  ground-beetles,  onlv  4  birds 

,  ^.  ,.*  u       L       ■        A.   A         .L  J     Fio.  37.— 8eed»  of  green  foi- 

of  the  entire  number  havmg  taken  them,  and       uii   (cit^oohioa   iirtdia). 


# 


0 


in  no  case  did  they  constitute  more  than  10        '*■"'"    Hiiimm,    Neraa* 

4.     *  .1.       .  1.  i      .  Experiment  Station.) 

per  cent  of  the  stomach  contents. 

One  other  predaceous  insect  was  captured.  This  was  a  robber  fly 
(Asilidte).  Flies  of  this  family  capture  gras^oppets,  beetles,  other 
flies  and  bees,  and  at  times  do  considerable  mischief  among  honey 
bees.  They  are  not  wholly  beneficial,  therefore,  although  probably 
the  balance  is  in  their  favor.  If  it  is  the  rule,  however,  as  appears 
from  the  present  examination,  that  not  more  than  1  blue  grosbeak  in 
50  takes  a  robber  fly,  the  resulting  damage  need  not  disturb  us. 

Besides  the  insects  of  predatory  habits,  there  are  others  which  are 
useful  as  parasites.  None  of  these  were  taken  directly  by  any  of  the 
blue  grosbeaks  examined,  but  about  20  eggs  of  a  parasite,  probably 
a  tachina  fly,  were  attached  to  the  body  of  a  purslane  caterpillar  eaten 
by  one  of  the  birds.  Had  these  parasitic  flies  been  allowed  to  com- 
plete development  they  would  have  attacked  and  destroyed  other 
caterpillars,  but  probably  not  so  many  as  the  grosbeak  which  fed  upon 
them,  one-tentb  of  whose  food  would  have  consisted  of  these  creatures. 

Caterpillars  and  adait  lepidoptera  (moths)  compose  9.77  percent 
of  the  food  of  the  blue  grosbeak.  The  purslane  caterpillar  (fig.  38) 
mentioned  above  is  eaten  by  adults  and  is  fed  also  to  the  nestlings. 
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Ordinarily  this  insect  is  harmless,  but  occasionally  it  attacks  garden 
and  fruit  crops,  especially  the  sugar  beet  Another  caterpillar  also, 
the  cotton  cutwonn  {^Prodenia  omithogalli,  fig.  9),  which  attacks 
the  latter  crop  as  well  as  the  tomato  and  cotton,  is  devoured  by  the 
blue  grosbeak.  Four  birds,  taken  in  the  cotton  fields  of  Texas'  in 
May,  had  eaten  9  cotton  cutworms,  which  constituted  more  than  40 
percent  of  their  food.  Many  other  caterpillars  also  of  the  same 
family  (Sphingidee),  as  the  purslane  feeder,  and  two  moths  were 
consumed  by  the  blue  grosbeaks  examined.    Because  of  the  injiirimis 


O 

Fia.  38. — Puriline  caterpillar  {DetlepMla  Hnealai.     (From  Cblttenden,  Burn 

molDsy.) 

habits  of  these  insects  their  destruction  by  the  yrosbeak  is  t»  be 
commended. 

The  true  bugs  (Hemiptera)  constitute  another  group  of  insects, 
mainly  injurious,  and  all  of  them  eaten  by  the  grosbeak  are  destruc- 
tive. These  include  members  of  the  squash-bug  family  (Coreidte), 
stink -bug  family  (Pentatomidaj),  tree-hoppers  (Membracidre),  and 
cicadas  or  harvest  flies  (Cicadidse).  One  blue  grosbeak  from  South 
Dakota  had  eaten  3  of  the  latter,  whidi  composed  94  percent  of  its 
stomach  contents. 
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Injurious  beetles  comprise  24.4  percent  of  the  grosbeak's  food, 
almost  half  (11.25  percent)  of  which  amount  consists  of  members  of 
the  May  beetle  family  (Scarabieidee).  Adult  June  bugs,  and  their 
larvse,  the  white  grubs,  were  devoured  by  some  birds  to  the  exclusion 
of  other  food,  and  1  grosbeak  had  eaten  i  of  the  common  dung- 
beetles  (Aphodiug  fimeiarius).  Weevils  are  next  in  importance 
among  beetles,  and  7.18  percent  of  the  bird's  seasonal  food  was  made 
up  of  these  pests.  Many  of  them  were  scarred  snout-beetles  (Otio- 
rhynchidffi)  and  curculios  (Curculionidfe) ;  some  of  them  cert&inly 
were  injurious  species.  Two  grosbeaks  selected  the  conspicuously 
red  and  black  colored  billbug  [Rhodohcenua  IS-punctatta),  each 
eating  2.  Leaf-beetles  (Chrysomelidse),  wood-borers  ( Buprestidse) , 
click-beetles  (Elateridw),  and  long-homed  beetles  (Cerambycide), 
nearly  all  of  which  are  injurious,  were  also  devoured. 

The  most  important  element  of  the  animal  food,  however,  is  grass- 
hoppers. Crickets  and  long  and  short  homed  grasshoppers  are 
eagerly  consumed,  composing  27.2  percent  of  the  total  food.  Thirty- 
two  of  the  51 
blue  grosbeaks 
ate  them,  several 
taking  nothing 
else.  They  are  fed 
to  the  nestlings 
in  generous  meas- 
ure, and  without  "^'o-^B-i- 
doubt  are  the 
most  important  single  article  of  diet.  During  one  of  the  historic  out- 
break!) of  the  Rocky  Mountain  locust,  the  blue  grosbeak  was  found  to 
feed  on  other  grasshoppers  among  the  swarming  hordes,  and  it  is  cer- 
tain that  the  pest  itself  was  not  overiooked.  A  very  closely-related 
species,  called  in  contradistinction  the  lesser  migratory  locust  (Me- 
lanopha  atlaniey  fig.  39) ,  has  been  identified  from  the  stomachs  exam- 
ined. 

But  little  insect  food  in  addition  to  that  above  discussed  is  con- 
sumed. A  dy  or  a  ^rasp  is  rarely  secured,  and  one  ant  and  a  saw- 
fly  larva  were  eaten.  Besides  insects,  a  small  amount  of  other  animal 
matter  was  present  in  the  stomachs.  Spiders  or  their  egg-saca  were 
eaten  by  2  birds  and  snails  by  9.  The  latter  may  be  taken  in  lieu 
of  gravel. 

MiHBBAL  Matter. 

Only  2  adnlt  blue  grosbeaks  out  of  a  total  of  38  had  taken  moir- 
ganic  mineral  matter,  and  the  percentage  of  such  material  is  only 
0.63.  Of  13  nestlings,  7  contained  mineral  matter  in  quantity  suffi- 
cient to  make  the  average  for  the  whole  group  8.S  percent,  which  is 
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more  than  13  times  as  much  as  the  old  birds  take.  So  wide  a  dis- 
crepancy would  seem  to  indicate  that  there  is  great  difference  between 
old  and  young  birds  in  the  need  for  this  material. 


Among  the  blue  grosbeaks  examined  are  13  young  collected  in 
Kansas  in  July  and  August.  Eight  of  these  are  nestlings,  and  5 
are  young  just  out  of  the  nests,  but  still  being  fed  by  their  parents. 
The  percentage  of  animal  food  for  the  13  young  birds  is  99.08 ;  of 
vegetable,  0.92. 

Grasshoppers  constitute  .74.1  percent  of  the  food.  Among  them 
are  included  the  lesser  migratory  locust  {^Melanoplus  atlania)  and  a 
large  coral-winged  locust  {Ilippiscus,  fig.  40).  The  remains  of  as 
many  as  16  short-homed  locusts  were  obtained  from  one  stomach, 
while  another  contained  14.  Caterpillars,  among  them  the  purslane 
sphinx,  compose  10.7  percent  of  the  subsistence  of  the  nestlings,  and 


snails  10  percent.  The  remainder  of  the  animal  food  consists  of  a 
weevil,  a  long-horaed  beetle,  a  ground  beetle,  a  robber  fly,  and  the 
eggs  of  a  tachina  fly,  which  were  on  the  purslane  caterpillar.  It  is 
curious  that  so  large  a  proportion  of  the  beneficial  insects  consumed 
should  be  in  the  stomaclis  of  nestlings,  but  it  may  be  that  these  it«ms, 
which  ordinarily  are  rarely  taken,  are  hurriedly  gathered  only  be- 
cause of  the  insistent  demands  of  the  hungry  young. 

The  vegetable  food  consists  of  a  few  unidentified  vegetable  fila- 
ments and  some  slight  remains  of  blackberries  in  two  stomachs;  this 
was  the  only  fruit  eaten  by  any  of  the  birds,  young  or  old. 


Present  data  shows  that  the  food  of  the  blue  grosbeak  is  67.6  per- 
cent animal  and  32.4  vegetable. 

Grain  constitutes  14.25  percent  of  the  diet,  but  on  account  of  the 
scattered  distribution  of  the  birds,  no  appreciable  damage  is  done 
during  most  of  the  summer.  Later,  when  they  forage  in  flocks,  they 
are  said  to  do  considerable  injury.  But,  as  noted  above,  the  birds 
consume  twice  as  much  animal  as  vegetable  matter,  and  even  if  all 
of  the  latter  had  been  grain,  instead  of  less  than  half,  as  is  actually 
the  case,  it  would  have  been  paid  for  many  times  over.     ,  -  r 
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Among  the  important  insect  pests  eaten  by  the  blue  grosbeak  are 
grasshoppers,  weevils,  the  purslane  sphinx,  and  the  cotton  cutworm. 
The  species  deserves  protection  for  its  destruction  of  grasshoppers 
alone,  and  when  its  food  habits  are  considered  in  their  entirety  the 
showing  unquestitHiably  is  greatly  in  favor  of  the  bird. 

LIST  OF  8I!EDB,  FBUTTS,  AND  1NVEBTEBRATES  EATEN  BY  THE  BLUE  OROSrarAE. 


OBAIN  AKD  FOBAOE  PLANTS. 


I  Wheat  (Triticum  vulgafe). 
I  Alfalfa  (Medlcaffo  nativa). 


WEEDS  AND  VI 

Crab-grase  (Ponioum  sp.). 
Yellow  foxtail  (Chtttochloa  glauca.) 
Gre«D  foxtail  iChtrtochloa  viridU). 
Wild  rice  (Ziaania  aquatica). 


I  ItuBh  grass  (Sporobolua  sp.). 
Smartweed' (Polj/frcttim  sp.). 
Blackberry  (Rubus  sp.). 


Ground-beetles  (Carablde). 
Cllch-beetlee  (Elateridte). 
Leaf'4)eetles    (Cbrysoinelldfe). 
Bronzy  wood-boi«rs   (BaprestldK). 
Lamelllcom     beetles      (Scarabteldte)  : 

Aphodiiu  fimctariug, 

Xiochnoitenta  sp. 


Long-homed  beetles    (Cerambydde) : 

HippopsU  lemniicata. 
Scarred  snout-beetles  (Otiorhynchldie). 

True  snout-beetles  (Curculionldie). 
Bill-bugs  ICalandrldte)  : 

RhotlolMEniu  IS-punctalug, 


Cicadas  (Clcadldie) : 

Cicada  sp. 
Tree-hoppers  (Membracldse). 


Short-homed     grassboppers 
idffi)  : 
Hippitcua  sp. 
ifeloftopltM  attania. 


Hawk-motbs  (Sphlngldfc) ; 
Deilephila  Hncata. 


Smooth-Iieaded  ants  (Formlcldce). 
Sanflles  (Tentbredlnlde). 


I  Squash-bngs  (Coreldie). 
Stlnk-bngs  (Pentatomldie). 


OBTROPTEBA. 


Long-homed     grass  buppers 

tld«). 
Crickets  (Qryllldie)  v 
QryUua  sp. 


I  Owlet-motbB  (Noctuld^) : 
Proden  ia  orn  ithogallt. 


Spiders  (Aranelda). 


OTHEB  inVEBTEBRATES. 

I  Snails  (Gastropoda). 
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RELATIONS    OT    QBOSBEAKS   AUD    OTEBB   BIBDS   TO    tABJUOTlO 
INSECT& 

As  in  the  previous  pages  mention  is  made  of  the  fact  that  gros- 
beaks to  some  extent  feed  on  parasitic  insects,  and  as  many  other 
birds  have  the  same  habit,  certain  phases  of  the  subject  are  here 
brieQy  discussed.  Parasites  are  useful  to  man  1)ecau8e  they  prey 
upon  and  reduce  the  numbers  of  injurious  insects.  Hence  to  the 
extent  that  birds  diminish  the  number  of  parasites  they  are  inimical 
to  man's  interests.  But  there  is  another  aspect  to  the  interrelations 
of  birds,  parasites,  and  injurious  insects.  The  attacks  of  parasitic  in- 
sects, however  numerous  they  may  be,  do  not  result  in  the  immediate 
death  of  their,  victims,  since  time  is  required  for  the  development  of 
the  larvas  within  or  upon  the  body  of  tlie  hosts.  Hence  the  latter, 
after  receiving  the  eggs  which  ultimately  are  to  prove  fatal,  some- 
times continue  their  depredations,  and  may  in  a  few  days  ruin 
the  season's  crop.  Under  these  circumstances  the  parasites  do  no 
immediate  good,  though  they  serve  to  prevent  increase  of  the  species 
attacked.  It  is  quite  otherwise  with  birds,  which  instantly  stop 
depredations  by  killing  the  insects  responsible  for  them.  Often  in 
a  few  days  birds  extirpate  a  pest  over  a  limited  area,  and  the  crop, 
freed  from  its  enemies,  makes  successful  growth.  It  is  true  that  at 
the  same  time  all  eggs  and  larvse  of  parasites  present  in  the  host 
insects  also  are  destroyed.  Though  this  is  regrettable,  the  effects 
of  the  loss  of  the  parasites  must  be  regarded  as  of  secondary  im- 
portance, since  the  main  purpose — getting  rid  of  the  pests — is  accom- 
plished. 

Precisely  the  same  result  follows  the  destruction  of  cocoons,  the 
burning  of  caterpillar  nests,  fumigation  by  hydrocyanic  gas  (which 
is  exceedingly  destructive  to  all  life) ,  and  wholesale  killing  by  contact 
sprays  (kerosene,  whale-oil  soaps,  and  the  like).  These  methods  of 
destroying  insects  are  widely  recommended  and  extensively  used,  re- 
sulting in  the  indiscriminate  destruction  of  beneficial  and  injurious 
insects,  foe  and  friend  alike.  Moreover,  there  is  no  doubt  that  in 
spite  of  their  indiscriminate  effect,  these  practices  result  in  great  good. 
As  stated  above,  birds  are  chargeable  with  similar  destruction  of  use- 
ful insects  along  with  the  injurious,  but  it  is  worthy  of  note  that  the 
effects  of  their  feeding  have  not  been  judged  from  the  same  stand- 
point nor  given  the  benefit  of  doubt  accorded  to  the  work  of  artificial 
agencies.  However,  since  it  has  been  suggested  that  birds  may  so  re- 
duce the  number  of  parasitic  insects  as  seriously  to  restrict  their  bene- 
ficial services,  it  may  be  profitable  to  inquire  into  the  facts  of  the  case. 
There  is  no  record  of  an  instance  in  which  noticeable  injury  has  been 
caused  tlirough  the  destruction  of  parasites  by  birds,  and  there  is 
much  evidence  going  to  show  that  this  never  happens.    First,  taking 
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up  the  order  Diptera,  to  which  belong  the  tachina  parasites  (such  as 
were  found  in  the  stomach  of  one  blue  grosbeak),  the  data  now  avail- 
able show  that  probably  less  than  3  percent  of  the  food  of  birds  in 
general  consists  of  members  of  this  order.  And  there  is  no  reason  to 
believe  that  parasitic  forms  of  this  or  other  orders  are  specially  sought 
for  by  birds.  Since  the  dipterous  parasites  are  confined  to  three  or 
four  families  of  the  three  score  in  the  United  States,  it  is  not  likely 
that  the  part  of  the  3  percent  of  bird  food  they  furnish  results  in 
much  injury  to  agriculture. 

Turning  to  that  most  important  group,  the  Hymenoptera,  it  is  to 
be  noted  that  many  of  them  are  small,  some  being  extremely  minute 
(as  is  the  case  with  a  large  group  of  the  most  effective  parasites,  the 
chalcis  flies),  and  these  are  very  rarely  found  in  bird  stomachs.  A 
few  families  of  Hymenoptera  (Chrysididee,  Trigonalidse,  Sapygidie, 
and  Mutillidae)  are  characteristically  parasitic  on  other  and  useful 
members  of  the  order.  The  destruction  of  any  of  these  by  birds  (the 
cuckoo-flies  are  taken,  at  least  occasionally)  is  a  benefit.  The  same 
must  be  said  of  the  capture  of  many  species  belonging  to  other  fam- 
ilies which  are  guilty  of  the  same  practice.  They  parasitize  their 
beneficial  relatives,  often  destroying  a  large  proportion  of  them. 
Moreover,  even  the  species  usually  beneficial  do  not  always  stick  to 
their  roles,  but  sometimes  parasitize  species  having  the  same  as  their 
own  normal  relation  to  the  host.  All  of  these  things  tend  to  mitigate 
the  injury  done  by  birds  that  feed  on  Hymenoptera.  The  facts  at 
hand  show  that,  excluding  ants  (which  are  in  no  way  concerned  with 
parasites),  Hymenoptera  compose  not  more  than  from  3  to  5  percent 
of  bird  food  in  general.  Of  the  insects  composing  this  percentage,  ac- 
cording to  our  identifications,  nonparasitic  forms  outnumber  the  para- 
sites in  the  proportion  of  about  4  to  1.  Hence  at  most  not  more  than 
1  percent  of  the  food  consumed  by  all  the  members  of  our  avifauna 
consists  of  parasitic  Hymenoptera,  taken  as  free- moving  forms. 

Proceeding  now  to  the  main  point  at  issue,  whether  great  numbers 
of  parasites  in  the  egg  or  larval  state  are  eaten  by  birds  along  with 
the  usual  prey,  the  following  statements  can  be  made.  The  parasites 
in  insect  eggs  (which  include  very  many  of  the  large  superfamily 
Proctotrypoidea,  and  some  others)  are  absolutely  safe  from  the  ma- 
jority of  birds,  only  the  smaller  titmice,  warblers,  etc.,  searching  much 
for  eggs.  Parasites  also  in  the  cocoons  and  chrysalids  are  compara- 
tively secure,  as  only  few  birds  consume  these  objects.  The  parasites 
of  all  minute  insects,  like  egg  parasites,  are  exempt  from  danger,  ex- 
cept from  a  certain  contingent  of  the  smaller  birds.  The  parasites 
living  upon  medium-sized  caterpillars,  beetle  larvw,  and  adult  in- 
sects, however,  run  considerable  risk  of  becoming  bird  food.  But 
even  members  of  this  group  are  in  a  measure  favored,  since  a  good 
proportion  of  the  caterpillars  or  other  insects  they  infest  are  not 
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likely  to  be  eaten  by  birds,  both  because  they  are  usually  discolored 
or  otherwise  abnormal  in  appearance  and  because  often  they  are  in- 
active, and  hence  escape  attention.  It  should  be  stated,  however,  that 
freshly  parasitized  individuals  are  of  normal  appearance,  and 
whether  or  not  they  are  recognized  by  birds,  it  is  certain  that  in  the 
stomach  such  caterpillars  can  not  be  distinguished  from  the  unin- 
fested. 

However,  it  is  certain  that,  in  spite  of  this  difficulty  of  recog- 
nizing recently  parasitized  larvse,  a  well-defined  tendency  on  the 
part  of  birds  to  avoid  these  doomed  insects  is  shown  by  the  wholly 
insignificant  number  found  in  which  parasitism  is  evident.  Only 
the  one  parasitized  caterpillar  mentioned  above,  and  one  other  eaten 
by  a  hawk,  have  been  found  in  more  than  40,000  stomachs  examined 
by  the  Biological  Survey.  Hence  it  would  seem  that  serious  diminu- 
tion in  the  ranks  of  parasites  is  much  more  logically  explained  by 
some  other  cause,  such  as  the  well-known  pernicious  activities  of  cer- 
tain hyperparasites,  than  by  the  attacks  of  predaceous  foes.  The 
following  extract "  from  "A  Study  of  the  Hymenopterous  Parasites 
of  the  American  Tent  Caterpillar,"  by  W.  F.  Fiske,  serves  to  show  the 
possibilities  of  this  hyperparasitical  activity. 

la  1S9S  It  [the  tent  caterpillar]  was  exceedingly  common,  ao  mncb  so  as  to 
attract  attention  all  over  the  State,  and  It  was  coDsequeiitlj  asBunied  tliat  Its 
parasites  would  also  have  Inoreased  to  such  an  extent  as  to  be  a  considerable 
factor  Id  bringing  about  a  more  normal  condition  iu  1897.  But  strangely 
raough  tblB  reasoning  was  found  to  be  diametrically  opposite  to  the  facta  of 
tbe  case.  In  1896  a  great  many  caterpillars  were  destroyed  by  Limneria  fugi- 
tiva  [a  parasite],  and  numbers  of  tbe  cliaracterlstic  cocoons  of  this  species  were 
collected  and  bred  at  this  station.  These,  proved  In  their  turn  to  be  almost 
entirely  tbe  prey  of  Pimpla  tnguisitor  [a  hyperparaslte],  and  the  breeding 
cages  in  wblcb  the  cocoons  were  confined  t»ecomlng  filled  with  tbe  adults  of  the 
hyperparaslte,  it  was  mentioned  In  tbe  report  of  tbe  year,  and  given  credit  for 
the  destruction  of  large  numbers  of  tent  caterpillars.  Thus  It  was  the  Lim- 
neria which  proved  to  be  tbe  real  victim,  and  as  Its  cocoons  were  rare  tbe  next 
year  the  primary  host,  ClUiocampa  amerlcana  [the  tent  caterpillar],  was  Indi- 
rectly but  decidedly  the  gainer. 

As  one  eeaeon's  observations  succeeded  another's  this  case  from  being  an 
exception,  as  was  at  first  tliought,  was  found  to  be  more  nearly  the  rule.  The 
comparative  abundance  of  the  tent  caterpillars  varied  greatly,  it  ie  true,  bat 
this  was  obviously  due  to  other  and  distinct  causes  than  this  under  discussion, 
and  only  a  certain  percentage,  varying  considerably  from  one  colony  to  another, 
or  to  a  less  degree  l«tween  different  localities,  (ell  a  prey  to  the  hymenopterous 
parasites.  The  parasites  as  a  body  were  found  to  exact  a  certain  tithe  of  blood, 
BO  to  spealc,  and  this  being  obtained  would  proceed  to  fight  over  its  possession, 
passing  It  from  one  to  another,  from  parasite  to  hyi)erpara8lte.  until  often,  per- 
haps, there  would  be  little  more  than  enough  left  of  a  single  large  caterpillar 
than  that  sufficient  to  support  a  single  email  Chalcld. 

It  is  evident  from  these  statements  that  we  need  look  no  further 
for  the  enemies  which  so  check  the  useful  services  of  parasites. 

'Tech.  Bull.  6,  N.  H.  Agr.  Exp.  Sta.,  1903,  pp.  ISS-ISQ. 
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Comparisons  of  the  usefulness  of  parasitic  insects  and  of  pre- 
daceous  species,  both  insects  and  birds,  have  been  made  to  the  dis- 
paragement of  the  latter  clfcss  and  in  consequence  the  benefits  con- 
ferred by  parasites  have  sometimes  been  exa^erated.  But  in  weigh- 
ing the  importance  of  these  statements  it  should  not  be  forgotten  that 
essentially  parasites  are  dependents.  It  is  farthest  from  their  object 
to  exterminate  their  hosts,  even  in  a  limited  area.  This  result,  which 
in  most  cases  means  disast«r  to  the  parasite,  is,  on  the  other  hand,  of 
but  little  moment  to  predaceous  insects  or  birds.  The  latter  always 
have  a  wide  range  of  prey  and  even  if  one  food  supply  is  exhausted 
usually  there  are  others  at  hand.  The  best  evidence  that  predaceous 
foes  of  insects  are  worthy  of  as  high  consideration  as  parasitic  ones 
is  afforded  by  the  instance  of  the  e.\termination,  successively,  by  the 
ladybird,  Noviua  cardinalia,  of  the  cottony  cushion  scale  in  Califor- 
nia, of  the  fluted  scale  in  South  Africa,  and  of  a  congeneric  scale  in- 
sect in  the  gardens  of  Alexandria,  Egypt.  These  aie  absolutely  the 
most  important  services  in  destroying  insects  ever  rendered  to  man 
and  were  accomplished  by  a  predaceous  enemy  which  is  chargeable 
with  the  same  lack  of  nice  discrimination  with  respect  to  parasites 
attributed  to  birds. 

However,  there  is  no  necessity  for  belittling  the  services  of  either 
of  the  two  great  classes  of  pest  destroyers.  Both  consume  a  certain 
proportion  of  insects  directly  injurious  to  man'and  it  is  more  than 
likely  that  either  would  be  hindered  rather  than  helped  by  the 
absence  of  the  other.  Everything,  indeed,  points  to  the  conclusion 
that  from  the  standpoint  of  man's  welfare  the  loss  of  either  class 
would  irreparably  disturb  the  balan^.  What  has  been  said  by  a 
noted  entomologist  concerning  parasites,  namely,  that  the  presence 
of  both  parasites  and  hosts,  continuing  through  thousands  of  years 
to  the  present,  implies  that  an  equilibrium  is  maintained  enabling  each 
to  live,  is  just  as  true  of  predaceous  enemies,  both  in  relation  to  para- 
sites and  to  their  common  prey.  There  can  be  no  doubt  that,  even 
under  the  greatly  changed  conditions  induced  by  man,  the  inter- 
actions of  these  classes  tend  directly  toward  the  establishment  and 
maintenance  of  a  balance.  It  is  probable  that  this  balance  can  be 
secured  at  a  lower  level  in  regard  to  number  of  individuals  only  by 
direct  reduction  of  the  injurious  species  by  man,  coupled  with  the 
best  possible  protection  of  both  their  predatory  and  parasitic  enemies. 

QENEBAL  COHCLITSION. 

With  respect  to  food  habits  it  appears  that  the  grosbeaks  form  a 
group  apart  from  the  majority  of  the  finch  family,  to  which  they  be- 
long. The  members  of  this  group  are  by  no  means  the  extreme  vege- 
tarians they  are  commonly  supposed  to  be,  since  on  the  average  they 
consume  about  25  per  cent  of  animal  food.    The  grosbeaks,  however, 
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are  even  less  exclusively  vegetarian  than  others  of  the  family  and 
nearly  half  their  food  is  animal.  Moreover,  the  constituents  of  the 
animal  dietaries  of  the  two  groups  differ  considerably.  Nearly  all 
finches  hitherto  examined  have  been  found  to  avoid  hairy  caterpillars, 
but  the  grosbeaks  eat  them  eagerly.  True  bugsgenerally  are  neglected 
by  the  smaller  members  of  the  sparrow  tribe,  while  the  grosbeaks  con- 
sume on  an  average  7.25  percent  of  these  strongly  flavored  insects. 
Further,  while  caged  and  hungry  individuals  of  some  of  the  smaller 
sparrows  refused  both  the  Colorado  and  three-lined  potato  beetles, 
cucumber  and  ladybird  beetles,  and  also  stinkbugs  of  the  genus 
Eusckiatua,  each  of  these  insects  is  captured  in  the  open  by  one  or 
more,  if  not  all,  of  the  grosbeaks.  In  fact,  the  so-called  protected 
fireflies,  leaf  beetles,  and  ladybirds,  as  also  hairy  caterpillars  and  the 
adaptively  colored  or  distasteful  bugs  and  scale  insects,  seem  poorly 
defended,  for  all  of  them  serve  as  grist  for  the  grosbeak  mill.  A  dif- 
ference between  the  vegetable  dietaries  of  the  grosbeaks  and  other 
sparrows  is  also  worthy  of  notice.  Weed  seeds  form  half  of  the  an- 
nual food  of  the  latter  group,  while  only  one  of  the  grosbeaks  devours 
so  large  a  proportion,  the  others  consuming  an  average  of  about  18 
percent 

To  the  grosbeaks  in  particular,  as  to  the  sparrow  family  as  a  whole, 
general  traits  have  been  ascribed  as  characteristic  which  investigation 
fails  to  substantiate.  For  instance,  the  grosbeaks  are  found  to  have 
no  special  predilection  for  buds,  notwithstanding  popular  opinion  to 
the  contrary.  Then,  too,  it  is  generally  considered  that  the  massive 
grosbeak  bill  is  especially  designed  to  crack  hard  fruits  and  seeds,  and 
it  would  appear  certain  that  in  some  way  it  is  related  to  peculiarities 
of  food.  Yet  the  smaller  sparrows  and  the  cowbirda,  with  much 
weaker  bills,  break  all  sorts  of  seeds  as  readily  as  the  cardinal.  In- 
deed, the  food  habits  of  the  grosbeaks,  as  revealed  by  the  present  in- 
vestigation, offer  no  clue  to  the  origin  of  the  form  of  bill.  Its  great 
crushing  capacity  appears  to  be  utilized  only  on  rare  occasions,  one 
cardinal,  for  instance,  out  of  500  eating  a  hickory  nut.  Practically 
all  the  food  eaten  by  grosbeaks  seemingly  could  be  manipulated  just 
as  readily  by  birds  with  comparatively  slender  beaks.  It  is  true  that 
the  curiously  curved  beak  of  the  parrot-bill  may  be  useful  in 
securing  the  much  relished  seeds  of  bur  grass  (fencArus),  but 
the  same  kind  of  seeds  is  eat«n  also  by  the  straight-beaked  cardinal. 
No  doubt  there  is  an  intimate  connection  between  the  size  and  form 
and  the  function  of  the  grosbeak  bill,  but  for  the  key  apparently  we 
must  look  to  past  conditions  of  environment,  for  its  extraordinary 
size  and  shape  appear  to  answer  no  present  needs. 

Notwithstanding  also  the  general  similarity  of  bills,  as  well  as  of 
other  points  of  structure,  the  five  grosbeaks  differ  considerably  in  food 
habits.   This  divergence  is  beneficial  to  the  birds,  no  doubt,  when  they 
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occupy  the  same  general  territory,  since  it  keeps  them  apart  when 
foraging,  each  thus  securing  enough  food  without  competing  too 
strenuously  with  its  neighbor.  It  is  of  great  value  also  to  man,  be- 
cause the  birds  exact  tribute  from  the  whole  field  of  his  insect  enemies. 

As  would  be  expected,  the  cardinal  and  gray  grosbeaks  have  some- 
what similar  tastes.  They  rank  highest  of  the  group  as  seed  eaters ; 
they  consume  little  grain,  capture  a  very  small  number  of  Hymenop- 
tera,  and  relish  weevils  best  among  beetles  and  grasshoppers  among 
other  insects.  The  cardinal  alone  is  very  fond  of  wild  fruit,  the 
place  of  this  item  in  the  regimen  of  the  gray  grosbeak  being  filled 
by  a  corresponding  quantity  of  weed  seed.  The  rose-breasted  and 
black-headed  grosbeaks  also  have  similar  preferences,  each  manifest- 
ing indifference  toward  grasshoppers  but  each  relishing  Hymenop- 
tera  and  true  bugs.  Fruit  is  held  in  about  the  same  estimation  by 
the  two  birds,  though  the  blackhead  is  much  more  injurious  to  culti- 
vated varieties.  Both  it  and  the  rosebreast  make  a  specialty  of  leaf- 
beetles,  each  selecting  a  single  species  as  one  of  its  most  favored  foods. 
The  blackhead  pays  slight  attention  to  grain  and  weed  seed,  but  feeds 
ravenously  on  scale  insects;  and  the  rosebreast,  while  by  no  means 
neglecting  scales,  feeds  more  extensively  on  cereals  and  seeds.  The 
blue  grosbeak  is  peculiar  in  three  respects:  It  shows  a  very  strong 
liking  for  grasshoppers,  for  lamellicom  beetles,  and  a  maximum 
avidity  for  grain;  and  it  is  like  the  gray  grosbeak  in  almost  totaUy 
neglecting  fruit. 

Preferences  such  as  the  above  explain  why  one  species  attacks  par- 
ticular crops  which  the  others  never  touch.  Thus,  from  the  standpoint 
of  the  fruit  grower  the  blue  grosbeak  is  entirely  beneficial,  but  the 
grain  grower  sometimes  has  reason  to  execrate  this  species,  while  to 
him,  the  blackhead,  which  injures  the  fruit  of  his  neighbor,  seems 
innocent.  But  as  has  been  shown  in  preceding  pages  the  beneficial 
qualities  predominate  in  both  birds  and  "  it  is  well  to  remember,"  as 
is  wisely  said  by  Wilson  Flagg,"  "  that  nature  does  not  grant  us-  a 
benefit  without  taking  some  compensation.  We  must  be  content  to 
pay  for  the  services  of  our  useful  birds  by  allowing  thera  as  a 
perquisite  a  certain  portion  of  the  fruits  of  our  soil.  We  must  pay 
the  crow  and  blackbird  in  corn,  and  the  robin  and  the  cedar  bird  in 
cherries;  and  if  it  be  objected  that  the  robin  tax  falls  disproportion- 
ately upon  the  fruit  growers,  so,  on  the  other  hand,  the  blackbird  tax  ■ 
falls  disproportionately  upon  thf  farmer  and  the  com  grower. 
These  evils,  except  as  they  can  be  prevented  by  watchfulness  and 
ingenious  contrivances  that  do  not  liarm  the  bird,  must  be  patiently 
endured  for  the  common  good." 

•Ann.  Rep.  Masa.  Bd.  Agr.  (1S61),  1862.  Appradix,  p.  76. 
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Lookmg  beyond  the  confines  of  the  individual  orchard  or  grain 
field,  it  is  apparent  that  the  grosbeaks  make  small  demands  either 
on  our  patience  or  endurance.  The  brief  season  of  crop  pilfering 
is  a  comparatively  insignificant  part  of  the  otherwise  beneficial 
yearly  life  of  the  grosbeaks,  a  fact  sometimes  lost  sight  of.  The 
importance  of  birds  as  checks  upon  the  insect  enemies  of  agricul- 
ture, and  the  fact  that  they  are  among  the  most  valuable  assets 
of  the  farm,  are  too  well  known  to  require  proof.  No  one  should 
be  so  blinded  to  his  own  best  interests  by  a  sense  of  present  injury 
as  to  destroy  by  wholesale  creatures  which  by  every  intent  and  pro- 
vision of  nature  are  among  his  best  friends.  The  destruction  of 
the  most  grievous  pests  known  to  us  by  birds  give  them  a  value 
comparable  in  degree,  if  not  in  kind,  with  that  of  some  of  the  use- 
ful domestic  animals,  and  when  they  are  caught  in  mischief, 
they  should  be  dealt  with  on  the  same  principle  as  domestic  stock, 
that  is,  with  a  view  of  preserving  them  for  future  service.  Farm 
animals  are  not  destroyed  when  they  commit  devastations;  meas- 
ures are  taken  to  protect  the  crops  from  future  raids  by  strength- 
ening weak  and  broken  fences.  Similarly,  crops  should  be  pro- 
tected against  the  raids  of  birds,  and  experiments  have  demon- 
strated that  bird  netting,  tarred  seed,  and  decoy  fruit  trees,  among 
other  things,  may  succes.'ifully  be  employed  to  this  end,  while  at 
the  same  time  the  birds  are  preserved  to  turn  their  energies  to  bet- 
ter account  in  destroying  insect  pests. 

No  group  of  birds  better  deserves  to  be  treated  in  this  fair  and 
practical  way  than  the  grosbeaks.  The  details  of  their  useful  hab- 
its, as  given  in  the  preceding  pages,  need  not  be  repeated,  but  since 
a  final  estimate  of  the  value  of  the  group  depends  upon  the  exact 
nature  of  the  food  of  its  several  members  and  their  relation  to 
agricultural  interests,  it  i.s  proper  to  restate  general  conclusions: 
The  five  grosbeaks  studied  consume  on  the  average  nine  times  more 
weed  seed  than  grain  and  fruit.  Moreover,  they  devour  nineteen 
times  more  injurious  than  useful  insects.  Conseijuentiy,  since  their 
subsistence  is  about  half  animal  and  half  vegetable,  their  food 
habits  are  about  fourteen  times  more  beneficial  than  injurious.  It 
has  been  shown,  furthermore,  that  they  attack  many  destructive 
insects,  even  specializing  on  some  of  thegreatest  pests.  The  gros- 
beaks, therefore,  making  due  allowance  for  the  injury  they  do,  are 
of  great  economic  value,  and  it  is  evident  that  the  farmer  will 
derive  great  advantage  by  preserving  them. 
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LETTER  OF  TRANSMITTAL. 


United  States  Departmemt  op  Agricultuee, 

Bureau  of  Biological  Survey, 
Washington,  D.  €.,  January  38, 1909. 
Sir:  I  have  the  honor  to  transmit  herewith  a  report  on  the  Brown 
Rat  in  the  United  States,  by  Prof.  David  E.  Ijantz,  and  to  recommend 
its  pubhcation  as  Bulletin  No,  33  of  the  Biological  Survey, 

The  rat  is  believed  to  be  the  worst  mammalian  pest  known  to 
man.  Not  only  does  it  damage  property  to  the  extent  of  many  mil- 
lions of  dollars  annually,  but  to  this  pecuniary  loss  must  be  added 
the  still  greater  harm  it  inflicts  bj'  the  dissemination  of  tlie  dreaded 
plague  and  other  diseases.  Boards  of  health  of  many  maritime  cities 
in  this  and  other  countries  are  now  engaged  in  an  active  campaign 
against  rats,  but  thus  far  without  very  gratifying  success.  In  Japan, 
where  the  Government  is  awake  to  the  seriousness  of  existing  con- 
ditions, the  number  of  rats  destroyed  annually,  according  to  Pro- 
fessor Ritasato,  varies  "from  several  hundred  thousand  to  a  million. 
Nevertheless  at  the  present  day  no  appreciable  diminution  in  the  num- 
ber of  rodents  can  be  noticed.  Reproduction  kee[>s  pace  witii  de- 
struction, so  that  we  are  at  a  loss  to  know  how  to  proceed. "  In  order 
to  secure  effective  cooperation  it  is  important  to  impress  on  the 
public  the  need  of  concerted  and  sustaine<l  effort,  and  particularly 
the  necessity  of  depriving  these  noxious  animals  of  the  lavbh  supply 
of  food  and  shelter  now  unwittinglj'  furnished  them.  In  this  con- 
nection it  is  believed  that  the  present  bulletin  will  prove  helpful. 
Respectfully, 

C.  Hart  Merriam,  ■ 

Chief  Biological  Survey. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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mntODiTcnoN. 

The  rat  is  the  worst  manunalian  peat  known  to  man.  Its  depreda- 
tions throughout  the  world  result  in  losses  amounting  to  hundreds 
of  nrilliona  of  dollars  annually.  But  these  losses,  great  as  they  are, 
are  of  less  importance  than  the  fact  that  rats  carry  from  house  to 
house  and  from  seaport  to  seaport  the  germs  of  the  dreaded  plague. 

Once  occupying  only  a  comparatively  small  part  of  the  Old  World, 
through  the  spread  of  commerce  the  brown  rat  has  been  furnished  free 
transportation  to  the  uttermost  parts  of  the  earth,  while  its  fecundity, 
cunning,  and  adaptabihty  to  almost  every  kind  of  environment  have 
enabled  it  to  Sourish  and  multiply  wherever  it  has  secured  a  foot^ 
hold. 

Man  s  antipathy  to  the  rat  is  not  new.  For  centuries  the  animal 
has  been  banned,  and  human  ingenuity  has  been  taxed  to  the  utmost 
to  suppress  it.  Innumerable  devices  in  the  way  of  traps,  poisons, 
gases,  and,  more  recently,  cultures  supposed  to  spread  fatal  diseases 
have  been  resorted  to.  Nevertheless,  the  pest  continues  to.  prosper, 
and  its  numbers  and  destructiveness  keep  pace  with  the  advance  of 
civilization.  Everywhere  the  history  of  the  contest  is  the  same. 
Though  thousands  are  killed,  the  relief  is  only  temporary,  and  other 
thousands  soon  replace  the  slain.  Therefore,  if  conducted  along  the 
old  lines,  the  war  promises  to  be  never-ending. 

The  futility  of  past  efforts  and  the  lack  of  permanent  results  in- 
dicate that  the  real  cure  for  the  rat  evil  in  cities,  especially  seaports, 
lies  in  preventive  rather  than  curative  methods.  The  extraor- 
dinary success  that  has  attended  the  rat's  struggle  for  existence  is  to 
be  explained  largely  by  the  abundance  of  food  and  shelter  furnished 
by  man.  Preventive  measures  should  be  directed  to  withholding 
these  advantages.  The  curtailing  of  food  is  less  important  in  its  effect 
on  the  present  rat  population  than  in  its  certain  result  in  lessening 
reproduction.  Abundance  of  food  means  many  young  in  a  litter 
and  many  Utters  in  a  year;  a  restricted  supply  means  fever  young 
and  fewer  litters.  The  most  important  steps,  therefore,  toward  the 
suppression  of  the  rat  are: 

(I)    The  enactment  and  strict  enforcement  of  municipal  ordinaneea 

providing  for  the  disposal  of  garbage  and  the  protectionof food  supplies. — 

Every  effort  should  be  made  to  instruct  the  public  as  to  the  necessity 

81165— Bull.  33--09 2  9 
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for  care  in  the  disposition  of  refuse  and  the  protection  of  food  mate- 
rials. Tightly  closed  garbage  cans  frequently  emptied  will  go  far 
toward  limiting  the  food  available  for  rats.  Grain  bins  in  private 
and  public  stables,  now  affording  food  and  harborage  for  thousands 
of  rats,  and  public  markets  and  feed,  provision,  and  grocery  stores, 
notoriously  lacking  in  protection  against  rats,  should  have  their  con- 
tents safeguarded  from  these  animals. 

(2)  The  rat-proof  construction  of  dweUings  and  ■public  huHdijigs. — 
The  advantages  of  cement  in  the  cellars  and  foundations  of  public 
and  private  buildings  are  now  so  well  understood  that  the  rat-jiroofing 
of  buildings  by  cement  construction  and  other  necessary  measures 
should  be  no  longer  left  to  individual  inclination  and  judgment,  but 
should  be  incorporated  in  building  regulations,  and  these  strictly 
enforced.  The  additional  expense,  compared  with  the  advantages, 
is  trivial. 

The  above  measures  are  of  first  importance,  but  they  will  not 
entirely  solve  the  problem  of  rat  repression.  The  destruction  of 
rats,  wherever  they  are  numerous,  is  very  important  and  at  times 
absolutely  necessary  in  the  interests  of  public  health.  Hence  in  the 
following  pages  are  given  the  best  methods  known  for  destroying 
rats,  many  of  which  have  been  developed  by  experiments  and 
practical  trials.  Such  methods,  however,  are  fallible  and  at  best 
inferior  to  preventive  measures.  The  cutting  off  of  the  chief  sources 
of  food  supply  will  limit  the  increase  of  the  pests  to  a  minimum, 
while  the  general  construction  of  rat-proof  buildings  will  deprive 
them  of  shelter  and  breeding  places.  The  two  measures  will  thus 
strike  at  the  very  root  of  the  evil,  and  if  supplemented  when  necessary 
by  a  vigorous  campaign  of  destruction  will  prove  vastly  more 
effective,  much  less  expensive,  and  productive  of  far  more  enduring 
results  than  any  measures  hitherto  attempted. 

DESTBUCT1VENE88   OF  THE  BROWN   RAT. 

At  the  head  of  the  rat  family  for  destructiveness  stands  the  brown 
rat  {Mua  norvegicus),  called  also  gray  rat,  house  rat,  bam  rat,  wharf 
rat,  and  Norway  rat.  (PI.  I,  fig.  1.)  Like  all  members  of  the  genus 
ifiw  found  in  America,  the  animal  is  not  a  native,  but  is  an  immi- 
grant from  the  Old  World.  In  spite  of  constant  warfare  waged  against 
it,  the  brown  rat  has  steadily  increased  in  numbers,  and  has  spread  to 
almost  all  parts  of  the  country  reached  by  railways  or  by  steamship 
lines.  Accidentally  brought  to  our  shores  after  the  middle  of  the 
eighteenth  century,  in  most  places  it  has  driven  out  or  exterminated 
its  less  robust  relative,  the  black  rat.  The  dominance  of  the  brown 
rat  is  probably  due  to  its  superior  strength  and  ferocity',  its  greater 
fecundity,  its  peculiar  adaptability  to  various  environments,  and  its 
more  pronounced  burrowing  habit.  ,  -  . 
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The  present  bulletin  is  intended  to  acquaint  the  pubhc  with  the 
habits  of  the  brown  rat,"  the  nature  and  extent  of  the  losses  inflicted 
by  it,  and  the  best  available  methods  of  fighting  it.  It  is  believed 
that  such  knowledge  will  result  in  more  persistent  attempts,  through 
cooperation  and  individual  effort,  to  exterminate  the  pest,  or  at  least 
permanently  to  reduce  its  numbers. 

DisramimoN  of  the  asNTrs  ictts  ht  amsrica. 

True  rats  and  mice  belong  to  the  Old  World  genus  Mas,  of  which 
nearly  300  species  have  been  described.  Of  these  about  seven- 
eighths  are  properly  to  he  classed  as  rats  and  the  remaining  one- 
eighth  as  mice.  Amoi^  all  the  species  of  Mus  four  have  developed 
the  abihty  to  adapt  themselves  to  such  a  variety  of  conditions  as  to 
climate  and  food  that,  carried  on  ships,  they  have  established  them- 
selves in  many  parts  of  the  world.  These  four  are  the  only  species 
of  Mxu  that  have  become  acclimatized  in  America. 

The  common  house  mouse  (Mvs  muscvlus)  found  its  way  to 
America  soon  after  the  first  settlement  by  Europeans.  It  is  now 
distributed  in  all  settled  parts  of  North  and  South  America,  but  in 
the  extreme  north  it  does  not  always  survive  the  winters,  and  is 
therefore  scarce. 

The  black  rat  {Mvs  rattus)  (PI.  I,  fig.  2)  was  carried  to  South  and 
Middle  America  about  three  and  a  half  centuries  ago.  The  time  of 
Itfi  arrival  in  the  English  colonies  of  North  America  is  uncertain,  but 
it  was  well  established  in  the  settled  portions  by  the  beginning  of  the 
eighteenth  century.  After  the  arrival  of  the  brown  rat,  it  began  to 
decrease  in  numbers  and  gradually  to  disappear  until  it  has  become 
rare  in  most  parts  of  the  United  States  and  Canada.  It  is  now  found 
in  scattered  colonies  mostly  east  of  the  Mississippi  Valley  and  on 
certain  islands  along  the  coast  on  both  sides  of  the  continent.  It  is 
occasionally  observed  in  most  of  our  seaports.  The  Biological 
Survey  has  specimens  from  Massachusetts,  New  Hampshire,  Georgia, 
Florida,  Alabama,  California,  and  Washington,  as  well  as  from 
Mexico,  Honduras,  Nicaragua,  and  Hawaii.  Also  there  are  authentic 
records  of  its  recent  occurrence  in  Newfoundland,  Quebec,  Nova 
Scotia,  New  York,  North  Carolina,  Tennessee,  West  Virginia,  and 
Mississippi.  In  parts  of  South  and  Middle  America  the  black  rat 
has  been  more  persistent  ami  is  still  abundant. 

The  roof,  or  Alexandrian,  rat  {Mus  aleiandrinus)  is  similar  to  the 
black  rat  in  form  and  habits,  though  not  in  color.     Little  is  known 

o  While  thie  paper  deala  primarily  with  Ihc  brown  rat.  some  of  the  illuittrative  faotx 
quoted  throughout  the  following  pa|:;cs  refer  to  the  black  rat  (Jftu  raltiit)  aod  to  the 
roof  rat  (Mia  aUiandnnus).  The  habits  of  the  three  xpeciee  differ  bo  little  that  the 
methods  given  (or  coutbatinK  them  apply  to  all.  in  aome  of  the  diecussione  of  leasee 
caused  by  rats  it  has  not  been  practicable  to  exclude  those  due  to  the  common  house 
mouse  ( Mv*  muKuItu) . 
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of  its  history,  but  it  is  supposed  to  be  a  native  of  Egjpt,  where  it  is 
still  abundant.  It  is  almost  as  remarkable  aa  the  brown  rat  for  its 
wandering  propensities,  and  it  is  probably  quite  as  eomnion  on  sea- 
going ships.  It  has  established  itself  in  seaports  in  man.  parts  of 
the  world,  mainlj'  in  warm  chmates,  and  is  common  near  the  coast 
in  southern  parts  of  the  United  States.  The  Biological  Survey  has 
speeimens  from  North  Carolina,  Georgia,  Florida,  Alabama,  Missis- 
sippi, Texas,  Arizona,  and  Cahfornia.  In  the  last-named  State  it  is 
abundant  in  the  Sacramento  Valley.  The  species  is  known  from 
Lake  Drummond,  Va.,  and  from  Cuba,  the  Bermudas,  Trinidad, 
San  Domingo,  Costa  Rica,  Nicaragua,  Mexico,  and  Hawaii.  It 
oc<^urs  also  in  many  parts  of  South  America,  where  it  is  often  the 
dominant  species. 

Iq  most  parts  of  the  United  States  the  rat  common  about  houses 
and  barns  is  the  brown  rat.  It  is  larger  and  more  robust  than  either 
the  black  rat  or  the  roof  rat,  and  differs  from  them  considerably  in 
habits.  Unlike  them,  it  almost  always  burrows  in  the  ground  under 
buildings  and  in  loose  soil  along  hedges  and  river  banks.  This  habit 
affords  better  protection  from  enemies  and,  combined  with  the 
animal's  greater  ferocity,  has  enabled  it  to  supplant  the  other  species 
in  temperate  latitudes;  but  in  the  warmer  parts  of  America  it  has 
not  always  been  able  to  do  this,  and  the  roof  rat  appears  to  be  most 
numerous  in  many  localities."  The  house  mouse  escapes  the  brown 
rat  by  taking  refuge  in  crevices  and  other  retreats  too  small  for  its  foe 
to  enter. 

The  brown  rat  inhabits  most  of  the  thickly  populated  parts  of 
America.  Nortli  of  Panama  it  occurs  from  the  Isthmus  to  the  Yukon 
Valley  and  to  (Irc^nland,  except  on  the  interior  table-lands  and  per- 
haj>s  in  a  few  sections  of  the  South.  Between  the  Rocky  Mountains 
and  the  Sierra  it  is  confined  almost  entirely  to  towns  along  the  rail- 
roads. The  Biological  Survey  is  without  records  <if  its  presence  in 
Nevada,  Utah,  Wyoming,  or  Idaho.  The  ability  of  the  species  to 
witlistanil  extreme  cold  is  proved  by  the  fact  that  it  flourished  in 
latitude  7H°  37'  north,  on  board  the  ship  Advance  of  D<ictor  Kane's 
second  Orinnell  expedition  during  the  two  winters  of  icebound 
experience.  It  has  been  able  to  adapt  itself  also  to  the  continuous 
low  temperatures  of  cold-storage  planUs  iu  many  of  our  cities. 

HISTORY  OF  THE  BROWN  RAT. 

The  early  historj'  of  the  brown  rat  is  practically  imknown.  The 
species  is  generally  supposed  to  be  of  Asiatic  origin,  but  we  have  no 
positive  knowledge  as  to  its  native  country.  Various  modem  writers 
liavc  asserted  that  it  came  originally  from  Persia  or  India.     But  Mr. 

X  is  said  to  be  often  found  closely 
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W.  T.  Blantord  states  that  the  spe«ies  is  at  present  unknown  in 
Persia,  and  that,  as  concerns  India,  the  black  rat  is  the  generally 
distributed  species,  while  the  brown  rat  is  found  only  along  the  coast 
and  the  navigable  rivers."  This  statement  seems  to  imply  that  the 
latter  is  a  comparatively  recent  immigrant  into  India.  Early  Greek 
and  Koman  writers  make  no  mention  of  the  rat,  but  it  is  possible  that 
they  knew  the  animal  and  included  it  in  their  references  to  mice. 

As  regards  the  time  of  the  brown  rat's  introduction  into  Europe, 
we  have  two  known  facts.  The  species  reached  England  from  some 
eastern  port  about  1728  or  1729,  and  a  little  earlier  it  crossed  the 
Russian  frontier  &om  Asia.  Pallas,  the  naturalist  and  traveler, 
states  that  it  first  reached  Europe  from  the  east  by  way  of  the  Volga, 
which  river  it  crossed  in  1727,  and  soon  afterwards  spread  over  the 
greater  part  of  Russia.^  In  view  of  the  statement  of  Blanford, 
already  referred  to,  it  is  highly  probable  that  previous  to  this  migra- 
tion the  Asiatic  home  of  the  species  was  northward  rather  than 
southward  of  the  mountain  barriers  of  northern  India.  This  view 
has  be^n  advanced  by  several  naturalists  and  is  further  strengthened 
by  the  fat^t  that  the  animal  appears  to  flourish  better  in  a  temperate 
than  in  a  tropical  chmate. 

The  brown  rat  is  said  to  have  first  appeared  in  Paris  in  1750.  It 
was  brought  to,  the  United  States,  probably  from  England,  about, 
the  beginning  of  the  Revolution,  1775.  According  to  Audubon,  it 
was  unknown  on  the  Pacific  coast  of  the  United  States  in  1851, 
although  its  introduction  there  must  have  occurred  soon  afterwards, 

OENBSAI.  DESOBIFTIOH. 

The  brown  rat  differs  fnnn  the  other  two  species  in  America  in 
larger  size,  shorter  head,  more  obtuse  muzzle,  smaller  ears,  and  rela- 
tively shorter  tail.  The  general  color  is  grayish  brown  above  and 
whitish  below.  The  overhairs  of  the  upper  parts  have  black  tips. 
The  tail  is  usually  shorter  than  the  head  and  body  combined,  while 
in  the  other  two  species  it  is  generally  longer. 

The  black  rat  ia  usually  of  a  sooty  or  plumbeous  black  color,  paler 
on  the  underparts;  while  the  roof  rat  is  slightly  grayer  than  the 
brown  rat  above  and  yellowish  white  on  the  feet  and  belly. 

The  skull  of  the  brown  rat  shows  well-marked  differences  from 
those  of  the  other  two  species,  but  the  skulls  of  the  roof  rat  and  the 
black  rat  are  not  readily  distinguished  fn>m  each  other.  Many 
zoologists  regard  the  black  rat  as  only  a  geographic  race  of  the  roof 
rat.    The  two  forms  interbreed  freely. 

The  tame  white  rats  of  the  bird  stores  are  said  to  be  mostly  of  the 
Mus  rattua  type;  but  albino  and  spotted  specimens  of  the  brown 

a  h'auna  of  Britixh  India,  MammalH,  p.  409,  1891. 
b ZooRrBphir'a  RoHHO-At<iatica,  Vol.  I,  p.  \H!i,  \H'i\. 
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rat  are  not  uncomnion.  The  only  albino  rats  in  the  collections  of 
the  National  Museum  and  the  Biological  Survey  are  Mus  norvegicttx. 
Black,  or  melanistic,  fonns  also  of  the  brown  rat  are  known. 

The  average  measurements  of  adult  specimens  of  the  brown  rat 
in  the  Biological  Survey  collections  are  as  follows:  Total  length  415 
mm.  (16.4  inches);  tail  192  mm.  (7.1  inches);  hind  foot  43  mm.  (1.7 
inches).  This  rat  somtstime:)  attains  a  total  length  of  19  to  20  inches 
and  has  been  known  to  weigh  24  to  28  ounces.  The  average  weight 
of  an  adult  is  leas  than  a  pound. 

ABUNDANCE  OF  RATS. 

Few  persons  realize  the  vast  numbers  of  rats  that  may  inhabit  a 
very  small  area.  In.  cities,  particularly,  the  animals  swarm  along 
river  fronts  and  wharfs,  as  Well  as  in  sewers,  stables,  warehouses, 
markets,  and  other  places  where  food  is  abundant.  It  is  only  when 
some  of  these  harbors  are  demolished  that  the  real  numbers  of  the 
rats  are  discovered. 

The  number  of  rats  that  may  harbor  on  an  ordinary  farm  is  as- 
tounding. In  1901  an  estate  of  2,000  acres  near  Chichester,  England, 
was  badly  infested  with  the  pests.  They  were  systematically  de- 
stroyed by  traps,  poisons,  and  ferrets.  The  total  number  destroyed 
under  the  personal  supervision  of  the  owner  was  31,981;  while  it 
was  estimated  that  tenants  at  the  thrashing  had  killed  fully  5,000 
more.     Even  then  the  proi>erty  was  by  no  means  free  from  rats." 

Duiing  the  plague  of  rats  on  the  island  of  Jamaica  in  1833,  the 
number  killed  on  a  single  plantation  in  a  year  was  38,000.  The 
injury  to  sugar  cane  on  the  island  by  the  animals  was  at  that  time 
estimated  at  half  a  million  dollars  a  year. ' 

An  idea  of  the  immense  number  of  rats  that  may  infest  a  country 
may  be  obtained  from  the  report  of  the  Indian  Famine  Commission 
presented  to  the  English  Parliament  in  1881.  An  extraordinary 
pl^ue  of  the  animab  infested  the  southern  Ueccan  and  Mahratta 
districts  of  India.  The  autumn  crop  of  1878  and  the  spring  crop  of 
1879  were  both  below  the  average,  and  a  great  portion  of  tlie  product 
was  destroyed  by  rata.  Kewards  were  paid  for  the  destruction  of  the 
pests,  and  over  12,000,000  were  killed.*  While  they  were  mostly 
of  the  black  species,  the  illustration  of  abundance  applies  just  as 
well  to  the  brown  rat,  which  is  even  more  prolific. 

HABITS  OF  BATS. 

Close  observation  of  the  habits  of  wild  rodents,  especially  of  those 
chiefly  nocturnal,  is  difficult.     It  is  not  surprising,  therefore,  that 

"The  Field  (Ix>Ddoii),  vol.  100,  p.  545,  1902, 
bNew  England  Fanner,  vol.  12,  p.  315,  1834. 
c  British  Medical  Journal,  September  16,  1905,  p.  623.    .  , 
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information  on  the  life  history  of  an  animal  so  common  as  the  brown 
rat  should  be  meager,  nor  that  diverse  opinions  about  its  breeding 
should  be  current.  When  wild  rats  are  kept  in  confinement,  they 
rarely  breed,  and  the  conclusions  as  to  their  breeding  have  been 
inferred  from  observations  of  domesticated  white  rats. 

BREEDING. 

Observations  show  that  chmate  and  food  supply  greatly  affect  the 
rate  of  multiplication  of  rodents.  The  rat  is  no  exception.  It 
increases  most  rapidly  in  a  moderately  warm  climate  and  with  an 
abundant  supply  of  food.  Extremes  of  heat  and  cold  retard  its  mul- 
tiplication, decreasing  both  the  number  of  litters  produced  in  a  year 
and  the  number  of  young  brought  forth  at  a  time. 

As  already  stated,  the  brown  rat  is  more  prolific  than  either  of  the 
two  other  species  mentioned.  The  female  brown  rat  generally  has  12 
mamnue — 3  pairs  of  pectoral  and  3  pairs  of  inguinal,  although  these 
numbers  are  by  no  means  constant.  The  black  rat  and  the  roof  rat 
have  but  10  mammep — 2  paira  of  pectoral  and  3  pairs  of  inguinal, 
with  but  little  tendency  to  vary.  Records  of  actual  observations 
confinn  the  deductions  to  be  drawn  from  the  above  facta.  At  Bombay, 
India,  during  the  recent  investigations  of  the  India  Plague  Commis- 
sion, 12,000  rats  were  trapped  and  examined.  The  average  number 
of  embryos  observed  in  pregnant  brown  rats  was  8,1;  the  highest 
number,  14.  The  average  for  the  black  rat  was  5.2;  the  largest 
number,  9." 

In  temperate  latitudes  the  average  litter  of  the  brown  rat  is  prob- 
ably considerably  greater  than  the  number  above  given.  Instances 
of  very  large  litters  observed  in  England  have  been  recorded  in  the 
Field  (London).  In  two  cases  22  and  23  young,  respectively,  were 
found  in  one  nest,  and  in  two  other  instances  17  and  19  were  found 
in  gravid  females.  A  reliable  observer  residing  in  Washington,  D.  C., 
found  19  young  rats  in  a  single  nest.  The  writer,  on  March  25,  1908, 
caught  6  rats  in  one  trap,  3  of  which  were  jiregnant  females,  con- 
taining 10,  11,  and  13  embryos,  respectively.  While  we  have  hardly 
enough  data  on  which  to  base  definite  conclusions  for  this  latitude, 
we  may  safely  conclude  that  the  average  litter  is  not  less  than  10. 

The  number  of  litters  of  young  produced  in  a  year  by  the  brown 
rat  is  not  definitely  known,  and  probably  varies  with  local  conditions. 
Dehne's  observations  on  white  rats  showed  that  in  one  instance  an 
interval  of  only  71  days  intervened  between  two  litters  from  the 
same  rat.  A  young  female  of  the  first  Htter  gave  birth  to  6  young 
when  she  was  only  103  days  old.'"  Frank  T.  Buckland  in  his  Curi- 
osities of  Natural  History,  relates  that  a  white  rat  which  he  kept  in 

o  Etiolf^y  uid  Epidemiology  of  PIbkuc,  p.  9.    Calcutta,  1908. 

ft  Btebrn'sTbierlebea:  Sftugethiere,  Vol.  II,  p.  353,  1877.  , 
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captivity  gave  birth  to  11  young  when  only  eight  weeks  old.  As 
gestation  in  rats  occupies  three  weeks,  this  animal  must  have  bred 
when  only  five  weeks  old.  Kolazy  records  instances  of  but  25  days 
between  successive  litters  of  well  fed  albino  rats." 

The  known  facts  concerning  the  reproduction  of  the  brown  rat  in 
temperate  latitudes  may  be  briefly  stated  as  follows:  The  animals 
breed  from  three  to  five  times  a  year,  each  time  bringing  forth  from 
6  to  20  young.  After  a  gestation  period  of  21  days,  the  female  gives 
birth  to  her  young  in  nests  in  underground  burrows  or  under  floors, 
stacks,  lumber,  wood  piles,  or  other  shelter.  The  young  are  blind 
and  naked  when  bom,  but  grow  rapidly,  and  the  females  are  capable 
of  breeding  when  less  than  three  months  old. 

If  we  assume  that  the  animals  breed  three  times  a  year  and  that 
the  average  litter  is  ten,  and  supfwse  that  a  pair  and  their  progeny 
breed  uninterruptedly  at  this  rate  for  three  years,  with  no  deaths, 
the  result  would  be  as  follows: 

Theorelkal  raulU  of  three  yean'  (nine  generatiom)  uninUrrwpUd  breeding  of  a  pair  of 


Of  course,  such  results  "never  occur  in  nature.  Apparently  not 
nearly  half  the  rats  born  are  females;  at  least,  among  mature  rats 
the  males  greatly  predominate.  Then,  too,  the  life  of  young  rats, 
as  well  as  that  of  the  old,  is  a  continuous  struggle  for  existence. 
Disease,  the  elements,  natural  enemies,  the  devices  and  cunning  of 
man,  and  even  cannibaUsra  are  continually  at  work  to  reduce  their 
numbers. 

MIOEATION8    AND   INVASIONS. 

Migrations  of  rats  have  often  been  recorded.  Pallas  narrates  that 
in  the  autumn  of  1727  the  brown  rat  arrived  at  Astrakhan  in  southern 
Russia  from  the  east  in  such  numbers  and  in  so  short  a  time  that 
nothing  could  be  done  to  oppose  them.  They  crossed  the  Volga 
in  large- troops.  The  cause  of  the  migration  was  attributed  to  an 
earthquake;  but  since  similar  movements  of  tliis  species  often  occur 
unattended  by  earth  disturbance,  it  is  probable  that  only  the  food 
problem  was  involved  in  the  migration  which  first  brought  the  brown 
rat  to  Europe. 


"Verh.  Zool.  Botan.  Gesel.,  Wien,  pp.  73I-7M,  1871. 
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Iq  nearly  all  countries  a  seasonal  movement  of  rats  from  houses 
and  barns  to  the  open  fields  occurs  in  spring,  and  the  return  move- 
ment takes  place  as  cold  weather  approaches.  The  movement  is 
noticeable  even  in  large  cities. 

But  more  general  movements  of  rats  often  occur.  In  1903  a 
multitude  of  migrating  rats  spread  over  several  counties  of  western 
Illinois.  They  were  noticed  especially  in  Mercer  and  Rock  Island 
counties.  For  several  years  prior  to  this  invasion  no  abnormal 
numbers  were  seen,  and  their  coming  was  remarkably  sudden.  An 
eyewitness  to  the  phenomenon  informe<l  the  writer  that  as  he  was 
returning  to  his  home  by  moonlight  he  heard  a  general  rustling  in 
the  field  near  by,  and  soon  a  vast  army  of  rats  crossed  the  road  in 
front  of  him,  all  going  in  one  direction.  The  mass  stretched  away 
as  far  as  could  he  seen  in  the  dim  light.  These  animals  remained 
on  the  farms  and  in  the  villages  of  the  surrounding  country,  and 
during  the  winter  and  summer  of  1904  were  a  veritable  plague.  A 
local  newspaper  stated  that  between  March  20  and  April  20,  1904, 
Mr.  F.  U.  Montgomery  of  Preemption,  Mercer  County,  killed  3,435 
rats  on  his  farm.     He  caught  most  of  them  in  traps." 

In  1877  a  siqiilar  migration  occurred  into  parts  of  Saline  and 
Lafayette  counties,  Mo.;'  and  in  1904,  one  came  under  the  writer's 
observation  in  Kansas  River  valley.  This  valley  for  the  most  part 
was  flooded  by  the  great  freshet  of  June,  1903,  and  for  about  ten  days 
was  covered  with  several  feet  of  water.  It  is  certain  that  most  of 
the  rats  in  the  valley  perished  in  this  flood.  In  the  fall  of  1903  much 
of  the  district  was  visited  by  hordes  of  rats,  which  remained  during 
the  winter,  and  by  the  following  sprii^  had  so  increased  in  numbers 
that  serious  losses  of  grain  and  poultry-  resulted. 

No  doubt  the  majority  of  the  so-called  migrations  of  rodents  are 
in  reality  instances  of  unusual  reproduction  or  of  enforced  migration 
owing  to  lack  of  food.  In  England  a  general  movement  of  rata 
inland  from  the  coast  occurs  every  October.  This  is  closely  connected 
with  the  closing  of  the  herring  season.  During  the  fishing,  the  rodents 
swarm  to  the  coast,  attracted  by  the  oflal  left  from  cleaning  the 
herring ;  and  when  this  food  supply  fails,  they  hasten  back  to  the  farms 
and  villages. 

In  South  America  periodic  plagues  of  rats  have  taken  place  in 
Parana,  Brazil,  at  intervals  of  about  thirty  years,  and  in  Chile  at 
intervals  of  from  fifteen  to  twenty-five  years.  These  plagues  in 
the  cultivated  lands  follow  the  ripening  and  decay  of  the  dominant 
species  of  bamboo  in  each  country.  The  ripening  of  the  seed  furnishes 
for  two  or  more  years  a  favorite  food  for  rats  in  the  forests,  where 

oMoline  (III.)  EveDing  Mail,  April  -'o,  1904. 
i>  Forest  aad  Stream,  vol.  8,  p.  380,  July  12,  1877. 
81156— Bull.  33-09 3 
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the  animals  multiply  greatly;  when  this  food  fails  they  are  forced  to 
the  cultivated  districts  for  subsistence.  In  1S78  almost  the  entire 
crops  of  corn,  rice,  and  mandioca  in  the  State  of  Parana  were  destroyed 
by  rats,  causing  a  serious  famine." 

An  invasion  of  black  rats  (Mus  rattug)  in  the  Bermuda  Islands 
occurred  about  the  year  1615.  In  a  space  of  two  years  they  had  in- 
creased so  alarmingly  that  none  of  the  islands  were  free  from  them. 
The  rodents  devoured  everything  which  came  in  their  way — fruit, 
plants,  and  even  trees — so  that  for  two  years  the  people  were  destitute 
of  bread.  A  law  was  passed  requiring  every  man  in  the  islands  to  set 
12  traps.  In  spite  of  all  efforts,  the  animals  increased,  until  they 
finally  disappeared  with  a  suddenness  which  could  have  resulted  only 
from  a  pestilence.* 

FOOD   OF   RATS. 

The  brown  rat  is  practically  omnivorous.  The  statement  applies 
as  well  to  the  black  rat  and  the  roof  rat.  Their  bill  of  fare  includes 
seeds  and  grains  of  all  kinds,  flour,  meat,  and  food  products  made 
from  them;  fruits  and  garden  vegetables;  mushrooms;  bark  of  growing 
trees;  bulbs,  roots,  stems,  leaves,  and  flowers  of  herbaceous  plants; 
eggs,  chicks,  ducklings,  young  pigeons,  and  young  rabbits;  milk,  butter, 
and  cheese;  fresh  meat  and  carrion;  mice,  rats,  fish,  frogs,  and 
mussels.  This  great  variety  of  food  explains  the  ease  with  which 
rats  adapt  themselves  to  almost  every  environment. 

Experiments  show  that  the  average  quantity  of  grain  consumed 
by  a  full-grown  rat  is  fully  2  ounces  daily.  A  half-grown  rat  eats 
about  as  much  as  an  adult.  Fed  on  grain,  a  rat  eats  45  to  50  pounds 
a  year,  worth  about  60  cents  if  wheat,  or  $1.80  if  oatmeal.  Fed  on 
beefsteaks  worth  25  cents  a  pound,  or  on  young  chicks  or  squabs 
with  a  much  higher  prospective  value,  the  cost  of  maintaining  a  rat 
is  proportionatelj'  increased.  Granted  that  more  than  half  the  food 
of  our  rats  is  waste,  the  average  cost  of  keeping  one  rat  is  still  upward 
of  25  cents  a  year. 

If  an  accurate  census  of  the  rats  of  the  United  States  were  possible, 
a  reasonably  correct  calculation  of  the  minimum  cost  of  feeding  them 
could  be  made  from  the  above  data.  If  the  number  of  rats  supported 
by  the  people  throughout  the  United  States  were  equal  to  the  number 
of  domestic  animals  on  the  farms^horses,  cattle,  sheep,  and  hogs — 
the  minimum  cost  of  feeding  them  on  grain  would  be  upward  of 
$100,000,000  a  year.  To  some  such  enormous  total  every  farmer, 
and  indeed  every  householder  who  has  rats  upon  his  premises,  con- 
tributes a  share. 

But,  as  will  be  shown  later,  the  actual  depredations  of  rats  are  by 
no  means  confined  to  what  they  eat.     They  destroy  fully  as  much 


a  Nature,  vol.  20,  p.  65,  1879. 

b  Popular  Science  Monthly,  vol.  12,  p.  376,  June,  1 
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grain  as  they  consume,  and  they  pollute  and  render  unfit  for  human 
consumption  a  much  lai^er  proportion  of  all  other  food  msteriaU 
that  they  attack.  In  addition,  the  damage  they  do  to  property  of 
other  kinds  is  often  as  great  as  that  done  to  food  supplies. 

DAKAQE  BY  SATS. 

But  few  attempts  have  been  made  to  collect  statistics  of  damage 
done  by  aoxious  animals  in  America,  The  reported  items  of  loss 
are  so  scattered  and  fragmentary  that  no  accurate  estimate  of  their 
amount  is  possible.  In  some  parts  of  Europe,  where  agricultural 
holdings  are  small  and  minute  economies  prevail,  such  statistics  ore 
sometimes  collected.  Thus  in  Russia  returns  of  the  losses  from 
predatory  Carnivora  in  the  various  provinces  are  published  annually. 

A  few  estimates  of  the  amount  of  losses  from  rats  in  foreign  coun- 
tries have  been  published.  In  Denmark  they  have  been  reported 
as  amounting  to  15,000,000  francs  ($3,000,000)  yearly."  In  France 
in  1904  the  total  losses  from  rats  and  mice  were  estimated  at 
200,000,000  francs  (nearly  540,000,000).''  The  German  Ministry 
of  Agriculture,  in  a  circular  addressed  to  various  subordinate  cham- 
bers of  agriculture,  states  that  the  people  of  Germany  suffer  an  annual 
loss  through  the  agency  of  the  rat  of  at  least  200,000,000  marks 
($50,000,000).  Sir  James  Crich ton-Browne,  of  the  English  Incor- 
porated Society  for  the  Destruction  of  Vermin,  says  that  the  damage 
done  by  the  rat  in  Great  Britain  and  Ireland  ' '  in  its  rural  activities, 
to  say  nothing  of  what  it  does  in  towns  and  in  connection  with  ship- 
ping, is  £15,000,000  (about  $73,000,000)  per  annum."' 

■Rie  principal  ways  in  which  rats  inflict  los.ses  in  the  United  States 
are  discussed  imder  the  various  subheadings  below. 


Cultivated  grains  may  be  regarded  as  the  favorite  food  of  rata. 
The  animals  dig  the  seed  from  the  ground  as  soon  as  sown,  eat  the 
tender  sprouts  when  they  appear,  and  later  feast  upon  the  maturing 
crop.  After  harvest  they  attack  grain  in  shock,  stack,  and  mow, 
and  when  thrashing  is  over,  in  crib,  granary,  elevator,  mill,  and 
warehouse.  The  toil  thus  taken  varies  with  the  numbers  of  the 
rodents,  and  in  some  places  amounts  to  a  considerable  percentage 
of  the  crop.  In  exceptional  cases  entire  crops  have  been  ruined 
by  rats, 

Ivdian  com. — On  the  whole  this  crop  suffers  greater  injury  from 
rats  than  any  other  in  the  United  States.  Besides  depredations  on 
newly  sown  seed,  the  animals  attack  the  growing  grain  when  in  the 

"  Dr.  Adrian  Loir  in  Jour.  J'Agri.  Tropicftle,  vol.  3,  p.  369,  December  31,  1903. 
bjoar.  Board  of  Agri.,  Great  BriUic,  vol.  2,  p.  50,  1904. 
oJour.  Inc.  Soc.  Deal.  Vennin,  vol.  1,  p.  74,  October,  1908, 
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milk  stage.  They  climb  the  upright  stalks  and  often  strip  the  cobs 
clean  of  grain.  The  writer  baa  seen  whole  fields  of  com  so  destroyed, 
and  in  many  cases  has  observed  parts  of  fields  amounting  to  several 
acres  practically  ruined.  A  writer  in  the  American  Agriculturist 
report;ed  an  instance  in  which  rats  destroyed  three-fourths  of  the 
com  on  13  acres  of  land."  In  1905  a  latge  portion  of  the  crop 
grown  on  the  Potomac  flats,  near  Washington,  was  destroyed  by 
rats  (Plate  II).  The  crops  for  1906  and  1&07  were  saved  by  the  use 
of  traps  and  poisons. 

Com  in  the  field,  if  left  standing  long  in  the  shock,  is  liable  to 
injury  from  rats.  A  pair  of  the  animals  will  soon  ruin  an  entire 
shock,  destroying  both  grain  and  fodder.  Such  damage  is  sure  to 
take  place  if  the  com  is  near  hedgerows,  embankments,  drains,  or 
other  harbors  where  rats  are  abundant;  but  sometimes  the  shocks 
themselves  furnish  shelter  for  the  animals. 

Rats  often  damage  com  in  cribs.  Too  frequently  these  receptacles 
for  grain  are  built  close  to  the  ground,  and  rats  live  under  the  floor. 
They  often  perforate  the  wooden  barrier  and  thereafter  have  free 
access  to  the  grain.  They  shell  the  com,  eating  the  softer  part 
of  the  kernel  and  wasting  much  more  than  they  consume.  They 
carry  the  grain  to  subterranean  burrows  and  bring  up  into  the  crib 
moist  soil,  which  induces  mold  in  the  com  and  leaves  much  unfit 
for  market  or  for  feeding  stock.  A  correspondent  in  Arkansas  once 
wrote  to  the  secretary  of  the  American  Institute,  stating  that  fully 
half  his  com  was  destroyed  by  rats  after  it  was  placed  in  the  crib.* 

A  farmer  living  near  Grand  River,  Iowa,  relates  the  following 
experience : 

"W©  had  about  2,000  bushels  of  com  in  3  cribs  to  which  rats 
ran,  and  they  ate  and  destroyed  about  one-fourth  of  the  com.  Much 
of  it  was  too  dirty  to  put  through  the  grinder  until  it  had  been  cleaned 
an  ear  at  a  time.  All  the  time  we  were  poisoning  and  trapping 
the  rats.  We  killed  as  high  as  300  rats  in  two  days  and  could  hardly 
miss  them.  They  destroyed  more  than  enough  com  to  pay  taxes 
on  400  acres  of  land." -^ 

The  foregoing  are  extreme  cases,  but  too  often  farmers  lose  a 
considerable  portion  of  the  crop  by  rat  depredations.  A  little  fore- 
thought and  care  in  constructing  or  protecting  the  cribs  would 
prevent  such  losses. 

Small  grains. — The  rat  in  America  has  usually  been  considered  a 
house  and  bam  pest,  and  little  notice  has  been  taken  of  its  destnic- 
tiveness  in  fields.  As  a  matter  of  fact,  in  some  localities  brown  rats, 
and  also  common  house  mice,  swarm  in  the  fields,  especially  in  summer. 

a  Am.  Agr.,  vol.  33,  p.  300, 1874. 
6  Trans.  Am.  Inst.,  1806-67,  p,  347. 
'  Mo.  Valley  I''ftrmer.  April,  1907, 
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The  permanency  of  the  rat's  stay  in  any  place  is  merely  a  question 
of  food  supply.  As  long  as  cribs  and  stables  furnish  plentj',  rats 
remain  in  them,  but  in  summer  the  harvest  field  and  the  wheat  stacks 
prove  equally  if  not  more  attractive,  and  rats  roam  far  afield. 

The  small  grain  crops — wheat,  rye,  barley,  oats,  and  the  like — 
during  growth  and  until  they  leave  the  farmer's  hands  are  con- 
stantly dwindling  in  quantity  through  inroads  made  upon  them 
by  tats,  and  these  animals  continue  to  prey  upon  them  at  every 
stage  of  their  progress  from  the  field  to  the  consumer.  Rats  take 
toll  not  only  from  the  portion  set  apart  for  human  food,  but  even 
from  feed  box  and  manger,  as  well  as  from  hog  trough  and  out- 
door field  lot.  Bran  and  chopped  grains  are  as  acceptable  to  rats 
as  whoie  grain. 

The  destruction  of  feedstufTs  by  rats  is  a  serious  loss  not  only  on 
the  farm  but  in  almost  every  city  and  village  in  the  whole  country. 
Often  through  carelessness  or  the  indifference  of  servants,  the  bin 
or  barrel  in  which  feed  is  kept  is  left  uncovered,  and  rats  fairly 
swarm  to  the  nightly  feast.  In  some  cases  investigated  in  Washing- 
ton, D.  C,  the  loss  was  equal  to  5  or  10  percent  of  the  grain  bought. 
A  grocer  was  buying  feed  for  two  horses  and  several  hundred  rats; 
the  horses  were  fed  at  regular  intervals,  the  rats  nearly  all  the  time. 
In  the  cases  of  establishments  keeping  from  fifty  to  a  hundred 
horses,  the  loss  of  feed  in  the  course  of  n  year  often  amounts  to  a 
large  item. 

Rats  are  very  fond  of  malt,  and  in  malt  houses  and  breweries 
constant  watchfulness  is  necessary  to  prevent  losses.  Mills,  elevators, 
and  warehouses  in  which  grain  and  feedstuffs  are  stored  are  likewise 
subject  to  invasions  of  the  animals.  Also  the  destruction  of  sacks, 
barrels,  and  bins  is  a  lar^  item  of  loss. 

Rice. — ^Rats  and  mice  injure  rice  fields  in  the  South.  The  brown 
rat  burrows  freely  in  the  dikes  and  is  usually  the  most  destructive 
species,  although  the  introduced  roof  rat,  the  native  rice  rat  (Oryzo- 
mys),  and  the  native  cotton  rat  iSigmodon)  also  are  injurious  in  some 
localities.  A  letter  from  Alfred  Chisholm,  of  Savannah,  written  to 
Doctor  Merriam  about  twenty  years  ago,  gives  some  details  of  the 
abundance  of  rats^probably  several  species — in  the  Georgia  rice 
fields.     Mr.  Chisholm  says: 

Rats  do  almost  iE  not  quite  as  much  damage  (to  rice]  as  biida.  *  *  *  It  ib  a 
matter  of  fact  that  Col.  John  Screven  had  killed  on  hie  Proctor  plantation  (400  acres 
of  rico  lands)  over  17,000  raU;  and  on  the  Delta  plantaLion  (1,000  to  1,200  a«res)  there 
were  killed  by  actual  count  30,000.  These  rats  were  killed  during  the  winter  and 
spring  of  the  same  year.  During  the  "stretch  *'  flow,  the  rats  will  swim  out  into  the 
fields  from  their  holes  In  the  dikes  and  eat  every  grain  iif  rice  left  exposed,  their 
depredations  being  carried  on  mostly  at  night. 

Arsenic  was  used  to  poison  the  rodents,  some  planters  having 
each  purchased  from  50  to  100  pounds  of  the  poison.      .  , 
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Sugar  cane. — In  nearly  all  countries  that  produce  cane  sugar  the 
planters  experience  serious  loss  from  rat  depredations.  The  animals 
cut  down  and  eat  the  ripening  canes,  usually  selecting  a  fresh  one 
at  each  attack.  Recent  complaints  of  serious  losses  to  cane  planters 
in  Porto  Rico  and  Louisiana  have  been  received  by  the  Biological 
Survey. 

POULTRY    AND   EGOS. 

The  depredations  of  rats  upon  poultrj'  are  a  source  of  serious  loss. 
The  amount  of  dam^e  varies  with  the  abundance  of  rats  and  the  care 
taken  to  exclude  them  from  the  poultrj-  yard ;  but  the  total  for  the 
entire  country  is  always  great.  Tlie  loss  of  poultry  due  to  rats  is 
probably  greater  than  that  inflicted  by  foxes,  minks,  weasels,  skunks, 
hawks,  and  owls  combined.  Since  harm  is  usually  done  at  night 
and  the  actual  culprit  is  unset-n,  conclusions  as  to  the  identity  of 
the  marauder  are  often  mere  guesswork,  and  much  of  the  damage 
done  by  rats  is  blamed  upon  other  animals.  Not  long  since,  in  a 
published  account  of  depredations  on  poultr>',  the  damage  was 
attributed  to  a  skunk.  The  statement  was  made  that  both  eggs 
and  young  chicks  were  taken  from  under  a  sitting  hen  without 
disturbing  her-  This  is  a  trick  pecuUar  to  the  rat,  and  it  is  evident 
that  a  mistake  was  made  as  to  the  identity  of  the  thief. 

Where  rats  are  numerous  in  springtime,  they  often  prey  upon 
young  chicks,  capturing  them  in  the  nest  and  in  and  around  the 
coops.  I  have  known  them  to  take  nearly  all  the  chicks  on  a  large 
poultry  ranch,  and,  in  the  same  neighborhood  and  over  a  large  ter- 
ritory, to  destroy  nearly  50  percent  of  the  season's  hatching.  Young 
ducks,  turkeys,  and  j)igeons  are  equally  liable  to  attack,  and  where 
rats  are  numerous  are  safe  only  in  rat-proof  coops. 

A  writer  in  a  western  agricultural  paper  states  that  in  1904  rats 
robbed  him  of  an  entire  summer's  hatching  of  three  or  four  himdrcd 
chicks."  A  correspondent  of  another  journal  says,  "Rats  destroyed 
enough  grain  and  poultry  on  this  place  in  one  season  to  pay  our 
taxes  for  three  years.""  When  it  is  remembered  that  the  poultry 
and  eggs  produced  each  j'ear  from  the  farms  of  the  United  States 
have  a  value  of  over  $600,000,000,  it  will  he  seen  that  even  a  small 
percentage  of  loss  aggregates  a  large  sum. 

Rats  destroy  also  many  eggs  both  on  farms  and  in  cities.  Fresh 
aa  well  as  incubated  eggs  are  eaten  by  these  rodents.  Commission 
men  and  grocers  complain  much  of  depredations  upon  packed  eggs. 
Those  at  the  top  of  a  case  are  broken  hy  these  animals,  and  parts 
of  the  yelks  run  down  anil  stain  the  unbroken  ones.  Often,  however, 
rats  carry  away  eggs  without  breaking  them,  and  display  much 
ingenuity  in  getting  them  over  obstacles,  as  up  or  down  a  stairway. 

o  Homemakec  (Dca  Moines,  Iowa),  May  27,  1907. 

*  Mo.  Valley  Fwmer.  .\pril,  1907.  ^^  ^   GoOqIc 
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On  a  level  surface  the  rat  rolls  the  egg  before  him,  but  he  can  easily 
carry  it  betweenapaw  and  hisneckand  chin,  whilegoingupon  three  legs. 

A  commission  merchant  in  Washington  relates  that  he  once  stored 
in  his  warehouse  100  dozen  eggs  in  a  wooden  tub  with  a  lid  of  boards 
nailed  on.  Rats  gnawed  a  hole  through  the  tub  at  the  top  and 
carried  away  all  but  28^  dozen,  leaving  no  shells  or  stains  to  show 
that  any  had  been  broken. 

Rats  cause  much  annoyance  and  loss  to  poultrymen  by  their 
destruction  of  feed  put  out  for  fowls. 

Rats  are  very  destructive  to  tame  pigeons,  attacking  especially 
young  squabs,  but  destroying  e^s  also.  They  often  show  great 
cunning  in  finding  entrances  to  the  cages.  A  fancier  residing  in 
Washington,  D.  C,  missed  many  of  his  squabs  and  was  satisfied  that 
the  only  opening  by  which  an  animal  could  enter  was  the  exit  at  the 
•top  of  the  flying  cage.  He  closed  the  opening  and  set  a  trap  there, 
in  which  lie  caught  a  lai^  rat.  Tlie  animal  had  climbed  the  wire 
netting  on  the  outside  and  descended  it  on  the  inside  to  reach  the 
pigeons. 

.      GAME    AKD    OTHER    BIRDS. 

The  rat  is  a  most  serious  pest  in  game  preserves.  The  propaga- 
tion of  game  birds,  both  native  and  introduced,  is  now  a  promising 
industry  in  the  United  States.  The  rat  has  already  proved  itself  a 
foe  by  destroying  both  eggs  and  3"oimg  of  pheasants.  Abroad,  the 
game  preserver  regards  the  rat  as  the  worst  enemy  of  game.  A 
writer  in  Chambers'  Journal  says: 

In  a  closely  preserved  country  at  the  end  at  an  average  year  the  game  nufCera  more 
from  the  outlying  rata  of  the  lordship  than  from  the  foxes  and  the  mustelines  t^tgether. 
The  solitary  rata,  whether  maleM  or  femaiee,  are  the  curae  of  a  game  country.  They 
are  most  difficult  to  dctc<'t:  for  in  a,  majority  of  cases  their  special  work  ia  aupposed 
to  be  done  by  hedgehog,  weasels,  or  stoat," 

Another  writer  says: 

There  is  little  doubt  that  of  late  years  the  worst  vermin  with  which  the  generality 
of  preservers  have  had  to  contend  has  been  the  rat.  It  has  increased  largely  in  num- 
bers and  in  some  diatricls  become  quite  a  plague,  despite  the  e7:traardiiuLry  efforts 
made  to  deal  with  its  ever-increasing  depredations.  It  is  unnecessary  to  speculate 
upon  the  probable  cause  of  this  remarkable  increase.  It  is  duo  entirely  to  the  neglect 
of  formers,  preeervers,  and  othem  to  adopt  adequate  means  to  deal  with  the  pest.^ 

Our  native  game  bird-i  in  the  wild  state  are  less  subject  to  rat 
depredations  than  imported  species.  Tlie  nests  of  rufi'ed  grouse  are 
made  in  woodlands,  which  rats  seldom  invade  The  prairie  hen  and 
related  species  generally  nest  in  places  remote  from  the  usual  haunts 
of  rats.  The  quail,  or  bobwhite,  however,  often  selects  a  nesting 
site  within  the  sununer  range  of  rats,  and  many  a  quail's  egg  reaches 
the  maws  of  these  animals, 

o  Chambers'  Journal,  vol.  82,  p.  64,  January,  1905. 

b  Practical  Game  Preserving,  by  \Vm.  Carnegie  ("Moorman"),  p.  349,  1906. 
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Neata  of  wild  ducks,  woodcock,  and  other  marsh  birds  are  fre- 
quently destroyed  by  rats.  Terns  have  been  driven  from  their  nest- 
ing grounds  and  entire  colonies  broken  up  in  this  way.  Professor 
Mayer,  of  the  Department  of  Marine  Biology,  Carnegie  Institution 
of  Wasliington,  wrote,  May  3,  190S,  that  rats  had  almost  exter- 
minated the  colony  of  least  terns  on  Lo^erhead  Key,  Tortugas 
Islands.  They  destroyed  also  nearly  all  the  gulls'  and  other  birds' 
eggs  laid  on  the  key.  A  more  recent  letter  from  Professor  Mayer 
states  that,  through  systematic  use  of  traps  and  poisons,  all  the 
terns  hatched  during  the  summer  of  1908  were  saved. 

Rats  eat  also  the  eggs  of  nearly  all  kinds  of  ground-nesting  song 
birds,  and  the  real  offender  is  seldom  even  suspected.  Crows,  jays, 
snakes,  and  skunks  get  much  of  the  blame  for  the  destruction;  and 
while  some  of  them  share  in  the  guilt,  rats  are,  after  all,  the  most 
serious  enemies  of  song  and  game  birds. 

FRUrrS   AND   VBGETABLES. 

The  damage  done  by  rats  to  fruits  and  vegetables  while  stored  in 
cellars  and  pits  is  well  known.  If  any  garden  vegetable  or  common 
fruit  is  immune  to  their  attacks,  the  fact  has  thus  far  escaped  notice. 
But  the  extent  to  which  the  animals  prey  upon  fruits  and  vegetables 
before  they  are  harvested  is  not  generally  known.  Rats  attack  rii)6 
tomatoes,  melons,  cantaloupes,  squashes,  pumpkins,  sweet  corn, 
and  many  other  vegetables  in  the  field,  and  the  depredations  are 
often  attributed  to  rabbits.  Often  both  rats  and  rabbits  take 
toll  from  the  same  field  or  garden,  and  the  work  of  the  former  is 
unsuspected. 

Rats  are  fond  of  nearly  all  small  fruits,  picking  them  up  from  the 
ground  and  even  climbing  grape  vines,  raspberry  or  blackberry-  canes, 
and  currant  or  gooseberry  bushes  to  obtain  the  ripe  fruit. 

The  brown  rut  often  feeds  upon  ripe  apples,  pears,  cherries,  and 
other  fruits  that  have  lallen  to  the  ground,  but  it  has  been  known  to 
climb  even  to  the  extremities  of  the  branches  to  obtain  ripe  apples." 
Capt.  R.  R.  Raymond,  U.  S,  Army,  records  the  following: 

Juet  west  of  old  Fort  (.'linton,  &t  Wput  Point,  N.  Y.,  there  wm,  about  twenty-five 
years  f^,  a  deep  hollow,  in  tlit  bottom  of  which  several  cherry  trees  grew.  The  hol- 
low was  iuukI  as  a,  dump  and  was  gradually  filled  level,  hut  at  the  time  mentioned  was 
the  home  of  a  great  many  Norway  rals.  I  often  visited  the  hallow  for  cherries  and 
frequently  met  rats  in  the  trees  on  the  same  errand  as  myttelF.'' 

Dr.  L.  O.  Howard,  Chief  of  the  Bureau  of  Entomology,  Washington, 
D.  C,  informs  the  writer  that  during  a  single  afternoon  he  shot  28 
nits  from  the  branches  of  a  cherry  tree  growing  in  the  heart  of  the 
city.     The  rats  were  feeding  on  the  ripe  fruit. 


0  The  P'ield  (Undon),  vol.  78,  p.  660. 

b  Shields'  Magazine,  vol.  r,,  p.  123.  1907.  ^--  i  ^ 
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The  brown  rat  is  less  of  a  climber  than  either  the  roof  rat  or  the 
black  rat;  but  in  warm  countries  all  three  climb  trees  to  a  greater 
extent  than  in  the  north.  Indeed,  it  is  probable  that  one  of  the 
chief  reasons  why  the  brown  rat  has  not  been  able  to  displace  the 
others  within  the  Tropics  lies  in  the  fact  that  they  are  more  expert 
climbers.  Both  the  roof  rat  and  the  black  rat  often  nest  in  trees  in 
hot  countries,  and  as  a  matter  of  course  feed  much  upon  fruits. 
During  the  present  attempts  to  abate  the  rat  nuisance  in  Honolulu, 
Hawaii,  about  one-third  of  the  rats  taken  hare  been  shot  from  trees. 
While  all  four  of  the  cosmopolitan  species  of  Mus  are  common  in 
Hawaii,  those  shot  are  chiefly  the  roof  rat  and  the  black  rat. 

Among  the  tropical  fruits  eaten  by  rats  are  oranges,  bananas,  figs, 
dates,  cocoanuts,  and  especially  the  pods  of  cacao,  from  which  choco- 
late is  manufactured. 

Attempts  to  grow  dates  in  the  southwestern  United  States  have 
shown  that  thus  far  a  native  rat  {.Sigmodon)  is  the  worst  enemy  ot 
the  date  in  America,  but  it  is  probable  that  the  introduced  rat  will 
soon  find  its  way  into  the  plantations,  dbplace  the  native  species, 
and  prove  a  more  serious  foe. 

In  many  lands  rats  have  proved  to  be  enemies  of  the  coffee-growing 
industry.  A  correspondent  ot  The  Field  (London)  writes  to  that 
journal  as  follows:  "A  coffee  plantation  in  which  I  have  an  interest 
in  Central  America  has  recently  been  infested  with  rats  to  such  an 
extent  that  life  is  almost  unbearable.  The  place  has  an  extent  of  sev- 
eral thousand  acres,  part  of  which  is  forest  land,  and  I  have  noticed 
the  branches  of  the  bi^er  trees  full  of  the  pests  in  the  daytime."" 

Grapes  grown  under  glass  are  peculiarly  subject  to  attacks  of  rata. 
This  is  especially  true  in  situations  where  the  surrounding  buildings 
are  old  and  dilapidated.^ 

Rats  often  destroy  fruits  and  vegetables  in  transit  on  steamboats. 
Tomatoes,  cucumbers,  sweet  potatoes,  bananas,  oranges,  grape  fruit, 
peanuts,  and  other  products  shipped  by  water  from  the  South  reach 
their  destination  in  northern  markets  with  a  heavy  percentage  of 
damage.  Steamship  companies  usually  ignore  the  claims  of  shippers 
or  receivers  for  shortage  from  this  cause;  and  their  legal  responsi- 
bility has  not  been  established.  In  view  of  the  practicabihty  of 
destroying  rats  on  steamers  by  naeans  of  fumigation,  and  the  slight 
cost  of  building  rat-proof  compartments  for  holding  the  produce,  it 
would  seem  that  this  form  of  loss  should  be  entirely  avoided. 

UERCHANDI8E    IN    STORES    AND    WA&EHOUSES. 

Next  to  the  loss  on  grains,  the  largest  item  of  loss  due  to  rats  is  on 
miscellaneous    merchandise    in    stores,    markets,    and    warehouses. 

o  A.  H.  G.,  in  The  Field  (London),  vol,  107,  p,  787,  May  6,  1905. 
&  Gardener's  Chronit-le,  1881,  p.  986. 
81155— Bull.  33—09^—4 
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Food  materials  of  every  description  are  subject  to  attack,  but  the 
destruction  of  dry  goods,  clothing,  books,  leather  goods,  and  so  on, 
is  equally  serious.  Many  are  gnawed  to  secure  material  for  nests; 
but  books  and  pamphlets,  especially  the  newly  bound,  furnish  food 
in  the  glue  and  paste  used  in  the  binding.  Leather  of  certain  kinds 
is  peculiarly  attractive  to  rats.  Articles  made  of  kid  leather  are 
often  destroyed,  gloves  and  shoes  especially.  Shoes  made  of  ordinary 
leather  are  seldom  injured  unless  they  have  cloth  tops.  Rats  often 
gnaw  old  harness,  attracted  probably  by  the  salt  left  from  perspiring 
horses.  New  harnesses  are  seldom  injured,  except  collars  and  crup- 
pers, to  which  rats  are  attracted  by  the  straw  or  flaxseed  in  the 
stuffing.  A  harness  dealer  in  Washington  reports  a  recent  loss  of 
over  a  hundred  new  cruppers,  valued  at  about  $90. 

Lace  curtains,  silk  hantikerchiefs,  linens,  carpets,  mattings,  and 
other  dry  goods  in  large  stores  are  much  damaged  by  rata;  some  for 
the  starch  which  furnishes  food,  others  for  nesting  materials.  Stuffs 
that  have  been  soiled  by  rats  in  passing  over  them  are  often  rendered 
unsalable. 

Nearly  all  large  dry  goods  and  department  stores  have  heavj' 
losses  from  rats,  amounting  in  some  instances  to  several  hundred 
dollars  a  year,  in  spite  of  unremitting  efforts  to  destroy  the  animals. 
Grocers,  druggists,  confectioners,  and  other  merchants  have  similar 
experiences.  Many  of  them  expend  large  sums  every  year  fighting 
the  pests.  Most  of  our  large  cities  have  several  so-called  expert  rat 
destroyers  who  operate  with  dogs,  ferrets,  i»oisons,  and  other  means, 
and  who  have  a  large  clientage  among  merchants  and  hotel  managers. 
These  pay  yearly  stipends  of  various  sums,  from  $100  to  $600,  to  the 
rat  catchers  to  keep  their  premises  free  from  rats  and  mice.  While 
the  stipulated  service  is  not  often  performed  in  full,  the  clients  usually 
r^ard  the  expenditures  as  economical. 

FLOWERS    AND   BULBS. 

Rats  are  recognized  pests  of  the  greenhoxise  and  the  plant-propagat- 
ingpit.  They  attackseeds,  bulbs,  leaves,  stems,  and  flowers  of  growing 
plants.  Of  flowering  bulbs,  the  tulip  suffers  most.  Hyacinths  also 
are  eaten,  while  narcissus  bulbs  are  apparently  immune  to  attack. 
Doubtless  this  is  owing  to  the  slightly  poisonous  qualities  of  narcissus. 

During  the  winters  of  1904-5  and  1905-6  rats  destroyed  many  of 
the  tuhps  grown  on  the  Potomac  flats  near  Washington.  Some- 
times several  hundred  bulbs  were  taken  in  a  single  night.  Hya- 
cinths were  injured  to  a  less  extent.  Traps  and  poisons  made  heavy 
inroads  upon  the  numbers  of  rats,  and  probably  about  60  percent  of 
the  tulips  and  90  percent  of  the  hyacinths  were  saved  each  season. 

Rats  attack  flowering  plants  in  the  greenhouse  or  conservatory  as 
weU  as  house  plants  elsewhere.     They  eat  pinks,  carnations,  and 
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roses,  cutting  the  stems  off  clean,  and  denude  geraniums  of  both 
flowers  and  leaves.  In  stores  and  markets  infested  by  rats  carna- 
tions can  not  be  left  exposed  without  being  eaten.  Next  to  carnation 
growers,  the  growers  of  chrysanthemums  are  the  greatest  losers,  for 
rats  attack  the  choicest  blooms  even  in  exhibition  rooms. 

FIRES    CAUSED   BY   RATS. 

In  the  museum  of  the  Royal  United  Service  Institution,  Whitehall, 
London,  some  years  ago,  a  rat  nest  was  exhibited  bearing  the  follow- 
ing note: 

Rat'fl  neat  and  young.  This  neat  vaa  set  on  fire  by  a  tucifer  match  ignited  by  the 
old  rat  ee  she  worked  it  into  her  neat.  A  fire  was  nearly  caused  thereby  on  II.  M.  S. 
Reuengt. — Lieut.  A.  11.  Gilmore,  R.  N." 

It  is  generally  believed  that  rats  and  mice  cause  fires  by  igniting 
matches  with  their  teeth.  The  testimony  of  chiefs  of  fire  depart- 
ments and  adjusters  of  fire-insiu-ance  claims  confirms  this  belief,  and 
many  specific  instances  have  been  given  of  fires  caused  in  this  way. 
A  fire  which  resulted  in  the  partial  destruction  of  the  Sultan's  palace 
at  Scutari,  Asia  Minor,  in  1856j  had  such  an  origin.  During  1907  the 
fire  department  of  Washington,  D.  C,  gave  a  similar  explanation  of 
a  fire  which  seriously  damaged  a  large  store  and  its  contents. 

Manufacturers  of  matches  often  dip  them  in  paraffin  to  protect  the 
phosphorus.  The  paraffin  is  attractive  to  rats  and  mice,  and  the 
matches  are  often  carried  under  floors  and  behind  partitions,  where 
they  are  subsequently  gnawed.  Paper  and  other  combustible  mate- 
rials collected  by  the  animals  add  to  the  danger  of  fires.  Moreover, 
since  the  heads  of  phosphorus  matches  contain  from  14  to  17  percent 
of  phosphorus,  it  does  not  require  actual  gnawing  by  rats  to  ignite 
them.  Hot  weather,  excessive  heat  from  furnaces,  or  friction  of  any 
kind  may  effect  the  same  result  as  the  teeth  of  rats,  when  the  matches 
have  been  carried  into  a  nest  made  of  combustibles. 

Fires  in  mills  and  warehouses  have  been  traced  to  the  spontaneous 
ignition  of  oily  and  fatty  rags  or  waste  carried  under  floors  by  rats 
or  mice.  Cotton  mills  are  said  to  be  peculiarly  subject  to  fires  from 
this  cause. 

Phillip's  warehouse,  Cliurch  street,  London,  was  twice  set  on  fu« 
and  damaged  by  reason  of  gas  leaks.  In  both  instances  the  lead  gas 
pipe  leading  to  the  meter  had  been  eaten  through  by  rats,  and  the 
escaping  gas  was  accidentally  set  on  fire  by  workmen  who  were  search- 
ing for  the  leak.''  In  a  similar  instance  of  gas  leak  caused  by  rats  in 
a  London  private  residence,  no  fire  resulted,  but  a  sleeping  family  of 
four  persons  narrowly  escaped  death  by  asphyxiation.  An  inspector 
in  the  employ  of  the  Washington  Gas  Light  Company  recounts  a 


"Hardwicke's  Science  Gocoip,  vol.  5,  p.  142,  1869. 
Ii  Hardwicke's  Science  Goesip,  vol.  10,  p.  73,  1874, 
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similar  instance  in  that  city  where  pipes  were  gnawed  by  rats,  but 
fortunately  it  occurred  when  the  inmates  were  awake. 

The  most  common  way  in  which  rats  cause  fires  is  by  gnawing  away 
the  insulating  covering  from  wires  used  in  electric  lighting,  where  the 
wires  pass  under  floors  or  inside  of  partitions.  The  insulating  mate- 
rials are  used  for  nests,  which  rata  often  build  of  combustibles  placed 
in  contact  with  the  naked  wires.  Inam-ance  companies,  a  few  years 
ago,  estimated  the  fire  loss  in  the  United  States  due  to  defective 
insulation  of  wires  at  $15,000,000  yearly;  and  since  rats  and  mice 
are  the  chief  agents  in  impairing  the  insulation  after  the  wires  are  in 
place,  a  large  part  of  the  above  sum  must  be  charged  to  these  animals. 

Rats  often  do  mischief  by  gnawing  the  insulating  covering  of  tele- 
phone wires  to  obtain  the  parafTm  which  it  contains.  The  accom- 
panying illustration  (fig.  1)  is  from  a  photograph  of  wires  gnawed  by 


Fio.  1.— Tolcphoae  wjnfi  gnawed  b;  rata. 

rats  August  20,  1908,  where  these  wires  passed  through  a  partition 
in  rooms  occupied  by  the  Biological  Survey, 

DAMAGE   TO    BUILDINGS   AtlD    FURNITURE. 

The  damage  to  houses  and  furniture  byrata  constitutes  a  lai^e  item. 
They  burrow  xmder  foundations  or  through  the  plaster  in  a  stone  wall 
and  admit  streams  of  water  that  eventually  weaken  or  undermine  the 
structure  itself.  They  seem  to  be  able  to  penetrate  almost  every- 
thing except  stone,  brick,  cement,  glass,  and  iron.  They  gnaw  into 
a  grain  bin,  or  through  a  wainscoting,  a  floor,  or  a  door  in  a  single 
night.  In  the  same  way  they  enter  chests,  wardrobes,  bookcases, 
closets,  barrels,  and  boxes  for  the  stores  within.  Almost  every  old 
dwelling  in  the  country  bears  abundant  evidence  of  its  former  or  pres- 
ent occupancy  by  rats.  Often  depreciation  in  value  of  houses  and 
furniture  is  duo  largely  to  marks  left  upon  them  by  rats — ^marka 
that  paint  and  varnish  can  not  liide. 

-ctyGooj^le 
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Damage  to  dwellings  is  even  more  serioue.  The  decay  of  sills  and 
floors  is  often  hastened  hy  contact  with  wet  soil  brought  up  by  rats. 
Rats  gnaw  through  lead  pipes  or  wooden  tanks  to  obtain  water,  and 
sometimes  before  the  leak  is  discovered,  ceilings,  wall  decorations, 
and  door  coverings  are  flooded  and  practically  ruined.  All  this  is 
waste  of  a  tangible  kind  and  a  constant  drain  on  the  prosperity  of 
the  people. 

UISCELLANBOUa   DAMAOE. 

Like  the  muskrat,  the  common  brown  rat  burrows  into  embank- 
meats  and  dams,  often  causing  extensive  breaks  attended  with  serious 
loss.  At  State  and  National  fi^  hatcheries  rats  cause  much  trouble 
by  burrowing  into  embankments  and  gnawing  through  wooden  tanks. 

Rats  often  gnaw  the  hoofs  of  horses  until  the  feet  bleed.  Several 
keepers  of  livery  stables  and  dealers  in  horses  in  Washington,  D.  C, 
have  had  animals  thus  injured.  Brushing  the  hoofs  with  dilute  car- 
bolic acid  is  a  preventive. 

Rats  have  been  known  to  kill  young  lambs  and  pigs  and  to  attack 
very  fat  hogs  anil  eat  holes  in  their  bodies,  causing  death.  Farrow- 
ing sows  have  been  killed  by  rats  gnawing  their  teats  until  blood 
poisoning  resulted,"  In  a  similar  way,  they  sometimes  attack  the 
ears  of  pigs  and  shoats  and  cause  their  death  by  the  gradual  blood- 
letting. 

Many  accounts  of  rats  attacking  human  beings  have  been  published. 
The  modem  newspaper  reporter  seems  to  del^ht  in  harrowing  tales 
of  this  character,  most  of  which  are  the  product  of  fertile  im^ina- 
tion.  Rats  will  fight  if  closely  cornered  or  made  desperate  by  lack 
of  food,  but  many  persons  already  have  an  unreasoning  fear  of  the 
animals,  which  ought  not  to  be  intensified  by  exaggeration. 

Rats  often  carry  away  valuable  articles  to  use  in  constructing  their 
nests.  The  following  were  found  in  a  single  nest:  Three  bed-room 
towels,  2  serviettes,  5  dust  cloths,  2  pairs  linen  knickerbockers,  6 
hnen  pocket  handkerchiefs,  and  1  silk  handkerchief.  The  same  rat 
had  carried  away  and  stored  near  its  nest  for  food  1  i  pounds  sugar,  a 
pudding,  a  stalk  of  celery,  a  beet,  carrots,  turnips,  and  potatoes.* 

Rats  in  London  warehouses  and  on  shipboard  do  much  damage 
to  ivory  in  bulk.  They  gnaw  the  tusks,  usually  selecting  the  freshest 
and  most  valuable  specimens. 

A  form  of  loss  by  rats  once  common  on  ships  is  not  so  prevalent 
now,  owing  to  the  more  common  use  of  metal  in  the  construction  of 
tanks  and  bulkheads.  This  was  the  perforation  of  wooden  parti- 
tions and  the  damaging  of  merchandise  and  ship  stores  by  water. 

"Moline  (III.)  Evening  MaU,  AprU  25,  1904. 
6The  Field  (London),  vol.  77,  p,  46,  1891. 
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The  extensive  use  of  tinned  jiroviaions  has  also  greatly  diminished  the 
losses  to  ship  stores. 

The  destruction  of  mail  sacks  and  their  contents  by  rats  during 
transportation  on  ships  and  at  railway  stations  is  a  common  source 
of  loss.  Grain  sacks  and  bagging  of  all  kinds  are  injured  by  rata 
more  than  by  wear. 

EXTENT   OF   DAMAGE    BY    BATS    AND    MICE   IN    CrTIES. 

During  January  and  Februar;-,  1908,  the  writer  personally  intei^ 
viewed  about  500  business  men  in  Washington  and  more  than  100 
in  Baltimore  for  the  purpose  of  securing  data  upon  which  to  base 
an  estimate  of  the  probable  amounfof  injury  done  to  property  by 
rats  and  mice  in  cities.  The  persons  interviewed  included  dealers 
in  various  kinds  of  merchandise,  feeders  of  horses,  managers  of  hotels 
and  restaurants,  and  manufacturers.  The  inquiries  included  all  sec- 
tions of  the  two  cities  and  small  dealers  as  well  as  large.  Estimates 
of  losses  experienced  during  the  calendar  year  1907  were  asked  for, 
and,  while  some  of  the  responses  were  mere  guesses,  the  losses  re- 
ported furnish  a  fairly  reliable  basis  for  averages. 

Of  499  firms  interviewed  in  Washington,  71  reported  no  losses,  83 
were  unable  to  give  estimates,  and  345  reported  damages  aggregating 
$36,100.  Of  the  firms  seen,  no  account  was  taken  of  about  two  score 
alien  dealers  in  groceries  or  fruits  who,  probably  because  of  fears  of 
health  inspection,  would  not  admit  that  they  were  troubled  by  rats  or 
mice,  although  evidences  of  rat  damage  were  plainly  visible  in  their 
stores. 

The  whole  number  of  firms  in  the  city  engaged  in  the  lines  of  busi- 
ness investigated  is  about  4,500.  If  those  whose  reports  were  con- 
sidered had  average  losses,  the  total  for  the  city  would  be  upward  of 
$300,000 ;  but,  to  avoid  exaggeration,  a  probable  average  per  firmin 
each  kind  of  business  was  calculated  separately.  With  reasonable  re- 
ductions made  in  this  way,  the  total  loss  on  merchandise  in  the  city 
was  estimated  at  $193,615.  The  several  lines  of  trade  not  included 
would  increase  the  total  for  the  entire  city  to"  more  than  $200,000. 

Besides  the  above,  great  loss  is  experienced  in  injury  to  buildings — 
pubUc,  business,  and  private.  The  loss  on  furniture  and  fixtures  also 
is  great.  If  we  estimate  the  losses  in  private  residences — including 
personal  property  and  food  destroyed,  depreciation  «)f  property,  and 
the  cost  of  traps,  poisons,  cats,  dogs,  and  other  means  of  fighting 
rats — as  averaging  $4  for  each  residence,  the  total  amounts  to 
$200,000  a  year  also.  It  is  conservative  to  place  the  entire  yearly  loss 
to  the  people  of  AVashington  from  rats  and  mice  at  $400,000. 

Inquiries  in  Baltimore  developed  the  fact  that,  in  proportion  to 
amount  of  business  and  population,  the  damage  from  rats  and  mice  is 
fully  as  great  as  in  Washington.     The  portion  of  Baltimore  rebuilt 
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since  the  great  fire  of  February,  1904,  has  been  reasonably  free  from 
rats  until  the  past  year.  However,  many  of  the  large  modem  build- 
ings erected  in  the  burnt  district  are  now  infested  with  rats.  Losses 
from  rats  in  the  markets  of  Baltimore  are  less  than  in  those  of  Wash- 
ington, not  because  rats  are  scarcer,  but  because  Baltimore  enforces 
more  stringent  regulations  as  to  the  storing  of  goods  and  the  arrange- 
ment of  fixtures  in  the  stalls.  Based  on  its  population  and  commer- 
cial importance  as  compared  with  Washington,  the  total  losses  exceed 
$700,000  a  year.  If  similar  conditions  hold  for  all  cities  of  over 
100,000  inhabitants  in  the  United  States,  as  they  probably  do,  depre- 
dations of  rats  and  mice  in  these  centers  of  population  entail  a  direct 
loss  to  the  residents  amounting  to  the  enormous  sum  of  $20,000,000 
annually. 

&ATS  AND  PUBUC  HEAT.TH. 

The  most  serious  chaise  against  rats  grows  out  of  their  relation  to 
human  health.  It  is  now  positively  known  that  rats  are  chiefly 
responsible  for  the  spread  of  bubonic  plague,  a  malady  which,  in  spite 
of  modem  methods  of  fighting  it,  has  within  the  past  dozen  years 
destroyed  over  5,000,000  human  beings  in  India  alone.  During  1907 
the  deaths  from  plague  in  India  were  1,200,000,  and  by  May,  1908, 
the  present  epidemic,  which  started  in  China  in  1894,  had  invaded  all 
the  continents  and  infected  51  countries  of  the  world.  The  identity 
of  plague  in  man  with  plague  in  the  rat  Was  proved  some  years  ago, 
but  the  particular  means  by  which  the  disease  is  transmitted  from 
rat  to  rat  and  from  rat  to  man  was  not  clearly  understood  until 
recently.  The  fact  that  fleas  carry  the  infection  was  set  forth  posi- 
tively as  early  as  1902,  but  the  conclusions  of  the  India  Plague  Com- 
mission have  finally  removed  all  doubt  upon  tho  subject.  The  results 
of  two  years  of  exhaustive  research  were  recently  published  in  a 
pamphlet  which  thus  summarizes  the  conclusions  concerning  bubonic 
plague: 

1.  Bubonic  plague  in  man  ia  entirely  dependent  on  the  disease  in  the  rat. 

2.  The  infection  is  conveyed  from  rat  to  rat  and  from  rat  to  man  solely  by  means  of 
th«  rat  flea. 

3.  A  case  of  bubonic  plague  in  man  ia  not  in  iteelf  infectious. 

4.  A  large  majority  of  plague  cases  occur  singly  in  houpes.  When  more  than  one 
case  occurs  in  a  house  the  attacks  are  generally  simultaneous.  [This  proves  that  there 
is  no  soil  infection.] 

5-  Pla^e  is  usually  conveyed  from  place  to  place  by  imported  rat  fleas  which  are 
carried  by  people  on  their  persons  or  in  their  baggage.  The  human  agent  not  infre- 
quently himaelf  escapes  infection. 

6.  Inaanitary  conditions  have  no  relation  to  the  occurrence  of  plague,  except  in  bo 
far  as  they  favor  infestation  by  rats. 

7.  The  nonepidemic  season  is  bridged  over  by  acute  plague  in  the  rat,  accompanied 
by  a  fev  caaee  amoi^t  human  beings.o 


o  Etiology  and  Epidemiology  of  Plague,  p.  93.     Calcutta,  1908. 
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Experiments  were  made  with  two  species  of  rat  fleas,  both  of 
which  were  found  to  carry  the  infection.  Probably  all  kinds  of  rat 
fieaa  transmit  plague,  while  those  that  commonly  infest  dogs,  cats, 
and  man  do  not. 

The  conclusions  of  the  Pl^ue  Commission  had  already  been  prac- 
tically accepted  by  medical  men  in  most  parts  of  the  world,  and 
recent  outbreaks  of  plague  were  followed  by  active  measures  for  the 
destruction  of  rats.  In  India,  as  early  as  1905,  the  authorities  of  the 
United  Provinces  (Agra  and  Oudh)  began  a  persistent  war  upon  the 
animals.  Rewards  were  oflfered  for  killing  rata,  and  traps  were  given 
to  the  people.  In  the  four  centers  of  population — ^Agra,  Allahabad, 
BareU,  and  Badaun — a  total  of  416,403  rats  were  killed  before  the 
close  of  the  first  year."  In  Athens,  Odessa,  Oporto,  Glasgow,  and 
other  European  cities  systematic,  but  on  the  whole  unsuccessful, 
efforts  were  made  to  exterminate  these  animals. 

Similar  attempts  to  get  rid  of  rats  have  been  made  since  Septem- 
ber, 1907,  in  some  of  the  Pacific  ports  of  our  own  country,  particu- 
larly in  San  Francisco,  where  up  to  February,  1908,  77  deaths  from 
plague  occurred.  Traps,  poisons,  bounties,  and  other  means  were 
employed  to  reduce  the  number  of  rodents.  During  the  first  four 
months  of  warfare  under  the  direction  of  the  United  States  Marine- 
Hospital  Service  about  130,000  of  the  animals  were  destroyed  in  San 
Francisco  and  vicinity.  In  the  early  months  of  1908  the  work  of  de- 
struction was  stimulated  by  increased  bounties,  and  for  a  time  the 
number  of  rats  killed  averaged  about  7,000  per  week.  Up  to  May, 
1908,  278,000  rats  were  captured  in  the  city  and  it  was  estimated 
that  half  a  miUion  had  been  poisoned. 

From  May,  1908,  to  January  1,  1909,  115,869  rata  were  trapped  and 
9,797  were  found  dead  in  San  Francisco.  On  an  average,  over  140,000 
poisoned  baits  per  week  were  placed,  but  as  a  matter  of  eourse  the 
number  of  dead  rats  discovered  was  only  a  small  percent  of  the 
total  number  killed  by  poison.  The  last  rat  found  infected  with 
plague  bacillus  was  taken  October  23,  1908,  but  no  human  cases  of 
the  disease  have  occurred  in  the  city  since  January,  1908. 

In  Honolulu,  Hawaii,  active  operations  against  rats  have  been 
reported  since  May  23,  1908.  Durmg  the  30  weeks  ending  December 
12,  1908,  20,288  rats  were  trapped  and  3,528  shot  from  trees  in  the 
city.     None  of  those  examined  was  infected  with  pl^ue  bacillus. 

But  rats  disseminate  diseases  other  than  bubonic  plague.  Trich- 
inosis among  swine  is  probably  perpetuated  entirely  by  rats.  The 
occurrence  of  trichinte  among  herbivorous  animals  is  very  rare,  and 
in  the  hog  can  result  only  from  its  eating  the  flesh  of  animals  infested 
with  the  parasite.    The  only  two  animals  of  the  farm  known  to  be 

a  Report  on  P!»pie  in  the  United  Provinfpa  hy  Maj.  f'hator  White,  190fi. 
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subject  to  the  parasite  are  the  rat  and  the  hog  itself.  Pork  becomes 
'  trichinous,  then,  only  when  swine  eat  the  flesh  of  infested  rats  or 
hogs.  Country  slaughterhouses,  where  rats  are  abuiKlant  and  s^'ine 
are  fed  on  offal,  are  the  chief  sources  of  trichinous  pork. " 

A  writer  in  The  Spectator  (London)  states  that  septic  pneumonia 
is  sometimes  the  result  of  drinking  water  from  shallow  wells  in  which 
rats  have  been  drowned  and  their  bodies  left  to  decay.  lie  adds 
further  that  rats  are  "also  disseminators  of  every  kind  of  disease 
which  can  be  conveyed  into  and  from  drains;  for  of  all  highways  a 
rat  loves  a  drain  the  best."  ''  'Wbat  visions  of  typhoid,  scarlet,  and 
malarial  fevers,  diphtheria,  and  other  malignant  diseases  are  aroused 
by  such  a  statement !  It  is  probable  that  many  disease  germs  adhere 
to  rats'  feet  and  are  thus  carried  to  places  where  they  threaten  human 
health.  Ptomaines  are  said  to  be  sometimes  conveyed  to  meats 
or  other  human  foods  in  this  way.  On  the  whole,  hj-gienic  consider- 
ations furnish  the  strongest  argument  for  the  extermination  of  rats, 

UTIIJTT  OF  THE  RAT. 

Except  that  to  a  limited  extent  rats  act  aa  scavengers,  they  ren- 
der no  important  service  to  man.  In  former  times,  doubtless,  their 
work  as  scavengers  in  cities  was  of  considerable  value,  but  modem 
methods  of  garbage  disposal  make  this  service  insignificant. 

HBANS  OF  KBPRSaSINa  KAT8. 

It  is  not  creditable  to  our  civilization  that  a  creature  so  noxious 
as  the  rat  should  continue  to  flourish.  The  fact  that  it  lives  in  sur- 
roundings of  dirt,  disorder,  and  waste,  while  it  preys  on  the  best  of 
our  productions,  makes  its  constant  increase  a  matter  for  chagrin. 
The  animal  has  developed  such  an  extraordinary  degree  of  sagacity 
under  pereecution  that  attempts  to  exterminate  it  have  been  largely 
wasted.  The  failure  of  these  efforts  has  not  been  due  to  lack  of  effect- 
ive methods  so  much  as  to  negligence  and  the  absence  of  concerted 
action.  Besides,  as  already  stated,  mb  have  rendered  our  work 
abortive  by  continuing  to  provide  subsistence  and  hiding  places  for 
the  rat.  When  once  these  advantages  are  denied  to  the  animals, 
persistent  and  concerted  application  of  the  best  methods  of  destroy- 
ing them  will  prove  far  more  effective. 

The  more  important  means  of  fighting  rata  are  considered  under 
five  captions:  (1)  Natural  enemies  of  the  rat,  (2)  rat-proof  con- 
struction of  buildings,  (3)  keeping  food  from  rats,  (4)  driving  away 
rats,  (5)  destroying  rats. 

o  Circular  108,  Bureau  of  Animal  Industry,  [i.  1,  1907. 
tThe  Spectator,  vol.  95,  p.  603,  October  21,  1895. 
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NATURAL    ENEMIES   OF   THE    RAT. 

The  extent  to  which  predatory  mammals  and  birds  feed  upon  ro- 
dents should  be  more  generally  understood.  Probably  the  greatest 
factor  in  the  increase  of  rats,  mice,  and  other  destructive  rodents 
in  the  United  States  has  been  the  persistent  killing  off  of  the  birds 
and  mammals  that  prey  upon  them.  Too  often  the  slaughter  is 
based  upon  ignorance  of  the  animal's  real  economic  value.  Ani- 
mals that  on  the  whole  are  decidedly  beneficial  are  habitually  de- 
stroye<l  because  they  occasionally  transgress.  Thus,  warfare  is 
ina<le  on  the  skunk  and  many  kinds  of  hawks  and  owls  that 
occasionally  destroy  a  chicken  or  a  game  bird  but  which  habitually 
subsist  upon  harmful  insects  and  rodents.  Among  the  natural 
enemies  of  the  rat  are  the  larger  hawks  and  owls,  skunks,  foxes, 
coyotes,  weasels,  minks,  and  a  few  other  mammals.  To  these  must 
be  added  the  domestic  dogs,  cats,  and  ferrets. 


Several  kinds  of  hawks  feed  on  rats,  usually  during  the  season 
when  the  latter  infest  the  fields;  for  hawks,  because  of  persecution, 
do  not  often  stay  about  farm  buildings.  Hence,  ordinarily  hawks 
have  few  opportunities  to  prey  on  these  denizens  of  house  and  bam- 
In  open  fields,  however,  rats  often  come  out  in  daytime,  espe- 
cially iu  early  morning  and  late  afternoon.  Hawks  are  then  on 
the  lookout  for  prey,  and  many  a  rat  is  killed  by  them.  The  species 
of  hawks  that  most  commonly  feed  upon  rats  are:  The  buzzard 
hawks  (Bi/ipo),  including  the  red-tailed  {liuteohorealis  and  subspecies), 
the  re<l -shouldered  (B.  Uneaius),  the  broad-winged  {B.  platypierus), 
and  the  Swainson  (B.  nivainsoni) ;  the  rough-legged  liawks  {Archi- 
buteo),  two  species;  and  probably  the  marsh  harrier  (Circus  had- 
sonius). 

In  destro)4ng  rata  owls  are  more  eflicicnt  than  hawks,  because 
they  hunt  at  night,  when  the  rodents  are  most  active.  All  American 
owls  except  the  most  diminutive  species  kill  rats.  Even  the  little 
screech  owl  {Megascope  asio)  often  feeds  upon  the  young. 

Of  all  our  owls,  the  bam  owl  (Strix  pratincokt)  stands  at  the  head 
ill  destmctivcness  to  rats,  since  it  often  makes  its  homo  about  farm 
buildings.  Dr.  A.  K.  Fisher,  of  the  Biological  Survey,  has  examined 
the  pellets,  or  castings,  of  a  pair  of  bam  owls  that  live  in  the  tower 
of  the  Smithsonian  Institution  in  "Washington  and  found  in  them 
skulls  of  172  rats  (Mus  itorvefficus).  In  addition,  these  birds  had 
tiestroyed  1,285  field  mice  ami  452  house  mice. 

Dr.  John  I.  Nortlirop  found  a  nest  of  the  bam  owl  on  Andros 
Island,  Bahamas,  which  held  two  young  birds  not  yet  able  to  fly. 
Tile  groimd  around  the  nest  was  covered  witii  pellets  which  contained 
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remains  of  the  black  rat  and  no  other  species.*'  Ttiis  circumstance 
shows  that  the  birds  feed  on  whatever  rodents  are  most  abundant 
and  most  easily  obtainable.  In  the  event  of  a  general  invasion  of 
rats  in  any  locality  where  these  owls  stay,  the  birds  would  be  most 
efTicient  aids  in  their  destruction. 

The  great  homed  owl  {Bubo  mrginianus)  is  the  lai^est  of  our  resi- 
dent owls,  and  usuall}'  is  a  most  useful  bird.  True,  he  captures  the 
farmer's  fowls  when  roosting  imsheltered  on.  fences  or  in  trees,  but 
such  loss  is  easily  prevented.  The  owl  captures  many  rats,  especially 
when  they  are  plentiful.  Mr.  Charles  Dury,  of  Ohio,  in  1886  pub- 
lished a  letter  from  Q.  E.  Niles  in  wliich  the  latter  states  that  under 
one  nest  of  the  great  homed  owl  he  counted  113  dead  rats.* 

The  snowy  owl  is  a  rather  rare  winter  visitor  in  the  United  States. 
Usually  it  arrives  when  the  ground  is  covered  with  snow  and  ordinary 
food  is  scarce.  Near  bams,  outbuildings,  and  stacks  the  brown  rat 
is  its  chief  reliance,  and  if  undisturbed  these  owls  will  stay  for  several 
weeks  in  the  same  locality  feeding  on  these  pests. 

The  practice  of  killing  hawks  and  owls  should  be  discouraged. 
Game  preservers,  especially,  should  realize  that  the  birds  of  prey 
would,  if  permitted  to  live,  destroy  rats  that  in  the  course  of  a  year 
do  ten  times  as  much  damage  to  game  as  the  birds.  The  custom  of 
paying  bounties  for  killing  birds  of  prey  is  a  most  imwise  expenditure 
of  public  funds,  harmful  in  its  immediate  results  and  pernicious  in 
its  influence  on  the  community. 


The  wild  mammals  that  destroy  rats  are  not  numerous,  and  few  of 
them  resort  much  to  localities  favored  by  rats.  Cliief  among  those 
that  do  good  work  for  the  farmer  in  rat  destruction  are  skunks, 
minks,  and  weaseb.  These  all  resort  to  the  haunts  of  the  rat,  and 
are,  in  the  main,  useful.  The  mink  is  the  only  one  that  does  damage 
enough  to  nearly  offset  its  usefulness  in  destroying  farm  pesta. 

Skunka. — Skunks  are  excellent  ratters,  and  when  they  take  up 
their  abode  on  the  premises  of  the  farmer,  will  speedily  destroy  or 
drive  away  all  rats  and  mice.  This  statement  applies  to  both  the 
lai^  skunks  (Mephitis)  and  the  little  spotted  ^unks  (SpUogaZe). 
Unfortunately  they  are  seldom  allowed  to  tenant  the  premises  without 
being  molested  by  either  dogs  or  men.  When  thus  disturbed,  the 
skunks  emit  the  characteristic  secretion,  which  is  almost  their  only 
defense  against  enemies.  Undisturbed,  they  are  quite  inoffensive 
and  will  stay  about  the  farm  buildings  until  rats  and  mice  are  no 
longer  to  be  had. 

Skunks  usually  hunt  by  night,  and  hence  poultrj-  properlj-  housed 
is  safe  from  them.     The  larger  skunks  can  not  climb,  and  do  not 
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capture  fowls  that  roost  on  elevated  perches.  Indeed,  so  few  skunks 
ever  kill  poultry  that  warfare  on  the  skunk  family  is  not  justi- 
fied. Besides  destroj"ing  mice  and  rats,  skunks  are  invaluable  to  the 
fanner  as  consumers  of  noxious  insects,  particularly  cutworms,  army 
worms,  tobacco  worms,  white  grubs,  May  beetles,  grasshoppers, 
crickets,  and  sphinx  moths. 

Weasels. — Weasels  are  good  ratters  and  mousers.  Several  of  the 
American  species  come  about  buildings  and  often  perform  excellent 
service  in  destrcning  rodents.  They  are  more  destructive  to  poultrj' 
than  the  skunk,  for  they  can  enter  poultry  liouses  tlirough  smaller 
openings,  can  climb  to  the  roosts,  and  usually  take  more  than  one 
victim  at  a  time. 

These  traits  make  them  efficient  in  destroj-ing  rotlents  also.  The 
smaller  species  of  weasels  can  follow  a'rat  into  its  burrow  and  to 
nearly  all  its  usual  retreats.  A  single  victim  rarely  satisfies  it,  and 
in  a  very  short  time  it  clears  stackyard  or  shed  of  rats  and  mice. 

Our  largest  species  of  weasel,  the  black-footed  ferret  {Putorius 
niffripes),  occasionally  deserts  its  wild  haunts  and  comes  about  build- 
ings in  search  of  rats  and  mice.  At  Hays,  Kans.,  during  the  summer 
of  1905,  a  black-footed  ferret  took  up  its  abode  under  the  board  side- 
walk in  the  business  part  of  the  town,  and  the  squealing  of  its  vic- 
tims was  frequently  heard. 

As  concerns  the  destruction  of  poultry  by  weasels,  the  same  care 
necessary  to  exclude  rats  from  the  poultry  house  and  yard  will  keep 
out  the  weasel  also.  When  so  excluded,  the  weasel  does  no  harm 
about  the  premises,  but  may  be  depended  upon  to  drive  out  or  destroy 
the  rats. 

Mi7iJcs.—}t'im]is  surpass  weasels  in  their  destructiveness  to  poultry, 
and  they  feed  on  fish  also.  While  excellent  ratters,  the  increasing 
value  of  mink  furs  causes  the  animals  to  be  so  closely  hunted  that 
in  most  parts  of  the  country  they  now  exert  little  influence  upon  the 
numbers  of  rodent  pests  or  upon  the  fortunes  of  the  poultry  grower 
nr  the  fish  culturist. 

The  lywngoose. — Among  the  natural  enemies  of  rats  are  the  various 
s|)ecies  of  mongoose  {Ilerpestes  and  Mon-gos).  The  mongoose  was 
introduced  into  Jamaica  and  Hawaii  many  years  ago  to  stay  the 
depredations  of  rata  upon  sugar  cane  and  other  products.  While  it 
kills  many  rats,  it  does  not  exterminate  them,  and  it  has  proved  a 
great  scourge  to  poultry  and  native  birds.  It  destroys  also  many 
lizards  and  other  insectivorous  animals'.  For  these  reasons  its  impor- 
tation into  the  United  States  is  prohibited  by  law. 

RAT-PBOOF    CONSTRUCTION. 

The  best  way  to  exclude  rats  from  buddings,  whether  in  city  or 
country,  is  by  the  use  of  cement  in  construction,  As  the  advantages 
,  of  this  material  are  coming  to  be  generally  understood,  its  use  is 


BAT-PKOOF   BUILDTNO.  37 

rapidly  exteuding  to  ell  kinds  of  buildings.  Dwellings,  dairies, 
barns,  stables,  chicken  houses,  ice  houses,  bridges,  dams,  silos,  tanks, 
cisterns,  root  cellars,  hotbeds,  sidewalks,  and  curbs  are  now  often 
made  wholly  of  cement.  The  processes  of  mixiag-aad'laying  this 
material  require  little  skill  or  special  knowledge,  and  workmen  of 
ordinary  intelligence  can  succesrfuUy  follow  the  plain  directions 
contained  in  handbooks  of  cement  construction.  Illustrated  hand- 
books are  often  furnished  free  by  cement  manufacturers. 

Many  modern  public  buildings  are  so  constructed  that  rats  can  find 
no  lodgment  in  the  walls  or  foundations,  and  yet  in  a  few  years, 
through  negligence,  such  buildings  often  become  infested  with  the 
pests.  Sometimes  drain  pipes  are  left  uncovered  for  hours  at  a  time. 
Often  outer  doors,  especially  those  opening  on  alleys,  are  left  ajar. 
A  common  mistake  is  failure  to  screen  basement  windows  which 
must  be  opened  for  ventilation.  In  whatever  way  the  intruders 
are  admitted,  when  once  inside  they  proceed  to  intrench  themselves 
behind  furniture  or  stores,  and  it  is  difficult  to  dislodge  them.  The 
ad<lition  of  inner  doors  to  vestibules  is  an  important  precaution 
gainst  rats.  The  lower  part  of  outer  doors  to  public  buildings, 
especially  markets,  should  be  reinforced  with  light  metal  plates  to 
prevent  the  animals  from  gnawing  through. 

In  constructing  dwelling  houses  the  additional  cost  of  m&king  the 
foundations  rat-proof  is  slight  as  compared  with  the  advantages. 
The  cellar  walls  should  have  concrete  footings,  and  the  walls  them- 
selves be  laid  in  cement  mortar.  The  cellar  floor  should  be  of 
"medium"  rather  than  "lean"  concrete,  and  all  water  and  drainpipes 
should  be  surrounded  with  concrete.  Even  old  cellars  may  be  made 
rat-proof  at  comparatively  small  expense.  Rat  holes  may  be  per- 
manently closed  with  a  mixture  of  cement,  sand,  and  broken  glass, 
or  sharp  bits  of  crockery  or  stone. 

On  a  foundation  like  the  one  described  above,  the  walls  of  a  wooden 
dwelling  also  may  be  made  rat-proof.  The  space  between  the  sheath- 
ing and  lath,  to  the  height  of  about  a  foot,  should  be  filled  with 
concrete.  Rats  can  not  then  gain  access  to  the  walls,  and  can  enter 
the  dwelling  only  through  doors  or  windows.  Screening  all  basement 
and  cellar  windows  with  wire  netting  is  a  most  necessary  precaution 
to  exclude  rats. 

Rats  sometimes  gain  access  to  houses  by  way  of  vines  growing  on 
the  outer  walls  and  reaching  to  open  windows,  and  the  means  by 
which  the  animals  come  and  go  is  a  mystery  to  the  household.  Old 
growths  of  Virginia  creeper  or  ivy  often  furnish  such  ladders  for  rats. 

Rats  often  enter  houses  from  sewers  by  way  of  soil  pipes  leading 
into  water-closets,  A  number  of  instances  of  this  kind  were  reported 
to  the  writer  as  having  occurred  in  the  city  of  Washington  during 
the  past  year.    The  careful  construction  of  drains  and  the  use  of 
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traps  that  rats  caa  not  paes  through  will  prevent  such  invasion  of 
dwellings. 

In  cities,  aside  from  dwellings,  the  sewcra,  wharfs,  stables,  and 
outbuildings  are  the  chief  refuges  for  rats.  Madera  sewers  are  used 
by  the  animals  only  as  highways  and  not  as  permanent  abodes;  but 
old-fashioned  brick  sewers  often  furnish  nesting  crannies.  Openings 
from  sewers  to  streets  may  easily  be  screened  against  rats,  but  with 
modern  sewers  this  is  unnecessary. 

Wharfs,  stables,  and  outbuildings  in  cities  should  te  constructed 
with  a  view  to  exclude  rata.  Cement  is  the  chief  means  to  this  end. 
Old,  tumble-down  buildings  and  wharfs  should  not  be  tolerated  in 
any  city,  but  should  be  condemned  and  destroyed. 

Almost  everj'where,  in  country,  village,  and  city,  the  wooden  floors 
of  sidewalks,  areas,  and  porches  are  commonly  laid  upon  timbers 
resting  upon  the  ground.  Under  these  floors  rats  are  safe  from  most 
of  their  enemies.  Only  municipal  action  can  completely  remedy 
these  conditions,  but  all  such  rat  harbors  should  be  destroyed  and 
replaced  by  cement  floors.  Considering  durability,  healthfulness, 
and  other  advantages,  this  material  is  the  cheapest  that  can  be  used. 
The  floors  of  wooden  porches  should  always  be  well  above  the  ground. 
Rats  often  undermine  brick  walks  or  areas. 

Granaries,  comcribs,  and  poultry  houses  may  be  made  rat-proof 
by  a  Uberal  use  of  concrete  in  the  foundations  and  floors;  or  the 
floors  iriay  be  of  wood  resting  ui»on  concrete.  Objection  has  been 
urged  against  the  use  of  concrete  floors  for  horses,  cattle,  and  poultry, 
because  the  material  is  too  good  a  conductor  of  heat  and  the  health 
of  the  animals  suffers  from  contact  with  floors  of  this  kind.  In 
poultry  houses,  dry  soil  or  sand  may  be  used  as  a  covering  for  the 
cement  floor;  and  in  stables,  a  wooden  floor  resting  on  the  concrete 
is  just  as  satisfactory  so  far  as  the  exclusion  of  rats  is  concerned. 

The  common  practice  of  setting  corncrihs  on  posts  with  inverted 
pans  at  the  top  often  fails  to  exclude  rats,  because  the  posts  are  not 
high  enough  to  place  the  lower  cracks  of  the  structure  beyon<l  reach 
of  the  animals.  The  posts  should  project  at  least  3  feet  above  the 
surface  of  the  ground,  for  rats  are  excellent  jumpers.  But  a  crib 
built  in  this  manner,  though  cheap,  is  unsightly. 

For  a  rat-proof  crib  a  well-drained  site  should  be  chosen.  The 
outer  walls,  laid  in  cement,  should  be  sunk  about  20  inches  into  the 
ground.  The  s])ace  within  the  walla  should  be  thoroughly  grouted 
with  cement  and  broken  stone  and  finished  with  "rich"  concrete  for 
a  floor.  U])on  this  the  structure  may  be  built.  Even  the  walls  of 
the  crib  may  be  concrete.  Corn  will  not  mold  in  contact  with  them, 
provided  there  is  good  ventilation  and  the  roof  is  water-tight. 

However,  there  are  cheaper  ways  of  excluding  rats  from  either 
new  or  old  comcribs.     Rats,  mice,  and  sparrows  may  be  effectually 
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kept  out  by  the  use  of  either  an  inner  or  an  outer  covering  of  galvan- 
ized-wire  netting  of  half-inch  mesh  and  heavy  enough  to  resist  the 
teeth  of  rats.  The  netting  in  common  use  for  screening  cellar  windows 
is  suitable  for  covering  cribs.  As  rats  can  climb  the  netting,  the 
entire  structure  must  be  screened. 

KEBPINO   FOOD   FROM    RATS. 

The  effect  of  an  abundance  of  food  on  the  breeding  of  rodents  has 
already  been  mentioned.  Well-fed  rats  mature  quickly,  breed  often, 
and  have  large  litters  of  young.  Besides  limiting  reproduction, 
scarcity  of  food  will  make  the  measures  to  destroy  the  animals  by 
traps,  poisons,  or  bacterial  cultures  far  more  effective. 

The  general  rat-proofing  of  buildings  is  the  moat  important  step 
in  limiting  the  food  supply  of  rats.  But  since  much  of  the  animals' 
food  consists  of  garbage  and  other  waste  materials,  it  is  not  enough 
to  bar  rats  from  markets,  granaries,  warehouses,  and  private  food 
stores.  Garbage  or  offal  of  any  kind  must  be  so  disposed  of  that 
rats  can  not  obtain  tt. 

In  cities  and  towns  an  efficient  system  of  garble  collection  and 
disposal  should  he  established  by  ordinances.  Waste  from  markets, 
hotels,  caffe,  and  households  should  be  collected  in  covered  metallic 
receptacles  and  emptied  each  day.  Garbage  should  never  be  dumped 
in  or  near  towns,  but  should  be  utilized  or  promptly  destroyed  by  fire. 

Rats  find  abundant  food  in  country  slaughterhouses;  reform  in  the 
management  of  these  is  badly  needed.  It  is  a  common  practice  to 
leave  offal  of  slaughtered  animals  to  be  eaten  by  both  rats  and  swine. 
Such  places  are  not  only  centers  of  rat  propagation,  but  are  the  chief 
means  of  perpetuating  trichinte  in  pork.  All  this  should  be  changed 
by  law.  The  offal  should  be  promptly  cremated  or  otherwise  dis- 
posed of.  There  is  no  reason  why  country  slaughterhouses  should 
not  be  as  cleanly  as  constantly  inspected  abattoirs. 

Another  important  source  of  rat  food  is  the  remnants  of  lunches 
left  by  employees  in  factories,  stores,  and  public  buildings.  This 
food,  which  alone  is  sufficient  to  attract  and  sustain  a  small  army  of 
rats,  is  commonly  left  in  waste  baskets  or  other  open  receptacles. 
Strictly  enforced  rules  requiring  all  remnants  of  food  to  be  deposited 
in  coveted  vessels  would  make  trapping  far  more  effective. 

If  buildings  are  infested  with  rats,  wire-screened  compartments 
should  be  used  for  storing  food.  Many  merchants  now  keep  flour, 
seeds,  meats,  and  the  like  in  wire  cages,  and  the  practice  should  be 
general.  Ice  boxes  and  cold-storage  rooms  may  be  made  proof 
against  rats  by  an  outer  covering  of  heavy  w-ire  netting  of  half-inch 
mesh.  Steamboat  companies  engaged  in  carrying  high-priced  south- 
ern produce  to  northern  markets  can,  at  small  expense,  protect  the  v^- 
etables  or  fruits  in  screened  compartments  on  both  docks  and  y 
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DRIVING   AWAY   RATS. 

Many  devicea  have  been  recommended  for  driving  rats  from  prem- 
ises. Some  are  based  upon  superstitions  and  have  no  merit;  others 
are  more  or  lesa  practical.  It  should  be  remembered,  however,  that 
the  community  gains  nothing  when  rats  merely  migrate  from  one 
dwelling  or  plantation  to  another.  Nothing  short  of  destruction  of 
the  animals  is  an  adequate  measure  of  relief.  Occasionally,  however, 
under  certain  circumstances  it  may  be  desirable  to  drive  rats  from  a 
particular  place,  dwelling,  or  apartment. 

Rats  frequently  shift  their  quarters,  thus  making  it  difficult  to 
judge  accurately  the  success  of  measures  employed  against  them. 
They  often  of  their  own  volition  move  to  new  grounds,  and  the  change 
is  wrongly  attributed  to  means  used  to  drive  them  away  or  to  destroy 
them.  This  explains  the  diverse  results  that  sometimes  follow  appli- 
cations of  the  same  remedy. 

Among  methods  for  driving  away  rats  that  have  proved  useful 
under  some  circumstances  are  the  following; 

1.  Freslily  slaked  lime  placed  dry  in  all  burrows  and  runs  of  rats. 

2.  Freshly  made  thin  whitewash  poured  into  the  rat  burrows. 

3.  A  strong  solution  of  copperas  (ferrous  sulphate)  sprinkled  in 
runs  and  burrow  entrances. 

4.  Chlorid  of  lime,  loose  or  wrapped  in  old  rags,  placed  in  burrows 
and  nms. 

5.  Gas  tar  daubed  about  the  burrow  entrances. 

6.  Powdered  red  pepper  scattered  in  rat  runs  and  burrows. 

7.  Caustic  potash  placed  in  the  burrows  and  runs. 

The  following  have  been  so  often  suggested  that  they  are  men- 
tioned here,  though  they  have  little  to  recommend  them:  Fastening 
a  small  bell  to  the  neck  of  a  live  rat  (by  means  of  wire)  and  releasing 
the  animal  in  the  infested  place;  singeing  or  daubing  with  gas  tar; 
feeding  the  rats  plaster  of  Paris  mixed  with  twice  its  bulk  of  meal, 
both  dry.  Of  most  of  these  the  writer  can  not  speak  from  experi- 
ence. With  reference  to  the  last,  however,  it  may  be  stated  that 
caged  rats  ate  plaster  of  Pari.s,  mixed  with  flour  or  meal  in  various 
jiroportions,  freely  and  without  injury.  The  setting  quality  of  the 
plaster  was  first  carefully  tested.  Several  days  after  the  experiment 
the  rats  were  killed  and  examined.  Their  digestive  organs  were  in 
normal  condition.  These  experiments  completely  disprove  the  often- 
repeated  statement  that  plaster  of  Paris  mixed  with  meal  soUdifies 
in  the  stomaclis  of  rats.  It  may  be  stated  further  that  the  same 
rats  ate  freely  and  without  harm  pieces  of  cork  and  sponge  that  had 
been  tried  in  lard.  The  results  show  that  these  substances,  so  fre- 
quently recommended,  have  no  value  in  killing  rats. 
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The  Biological  Survey  has  made  both  laboratory  and  field  experi- 
ments with  various  agencies  for  destroying  rats.  The  results  obtained 
form  the  chief  basis  for  the  recommendations  set  forth  in  the  following 


Owing  to  their  cunning  it  is  not  easy  to  clear  premises  of  rata  by 
trapping.  A  few  adults  refuse  to  enter  the  most  innocent-looking 
trap.  And  yet  trapping,  if  persistently  followed,  is  one  of  the  most ' 
effective  ways  of  destroying  the  animals.  For  general  use  the 
improved  modem  traps  with  a  wire  fall  released  by  a  baited  trigger 
and  driven  by  a  coiled  spring  have  marked  advantages  over  the  old 
forma,  and  many  of  them  may  be  ased  at  the  same  time.  These 
traps,  sometimes  called  guillotine  traps,  are  of  many  designs,  but  the 
more  simply  constructed  are  to  bo  preferred.  Probably  those  made 
entirely  of  metal  are  the  best,  aa  they  are  more  durable  and  are  less 
Ukely  to  absorb  and  retain  odors. 

In  illustration  of  tlie  effectiveness  of  traps  it  may  be  related  that 
about  three  years  ago  a  large  department  store  in  Washington  expe- 
rienced heavy  losses  of  gloves,  lace  curtains,  and  other  merchandise 
from  rat  depredations.  After  they  had  made  many  unsuccessful 
attempts  to  abate  the  nuisance,  the  managers  were  advised  to  try  the 
improved  traps.  Aa  a  result  136  rats  were  killed  during  the  first 
20  nights,  when  the  losses  practically  ceased,  and  trapping  has  been 
continued  in  the  store  ever  since  with  satisfactory  results. 

Guillotine  traps  should  be  baited  with  small  pieces  of  Vienna 
sausage  (Wienerwurst)  or  fried  bacon.  A  sn^all  section  of  an  ear  of 
corn  is  an  excellent  bait  if  other  grain  is  not  present.  The  trigger 
wire  should  be  bent  inward  to  bring  the  bait  into  proper  position  to 
permit  the  fall  to  strike  the  rat  in  the  neck,  as  shown  in  the  illustra- 
tion (fig.  2). 

Other  excellent  baits  for  rats  are  oatmeal,  toasted  cheese,  toasted 
bread  (buttered),  fish,  fish  offal,  fresh  liver,  raw  meat,  pine  nuts,  apples, 
carrots,  corn,  and  sunflower,  squash,  or  pumpkin  seeds.  Broken 
fresh  eggs  are  good  bait  at  all  seasons,  and  ripe  tomatoes,  green  cucum- 
bers, and  other  fresh  vegetables  are  very  tempting  to  the  animals  in 
winter.  When  seed,  grain,  or  meal  is  used  with  a  guillotine  trap,  it 
is  placed  on  the  trigger  plate,  or  the  trigger  wire  may  be  bent  outward 
and  the  bait  sprinkled  under  it. 

When  rata  are  numerous,  the  large  French  wire  cage  traps  can  be 
used  to  advantage.  They  should  be  made  of  stiff,  heavy  wire,  well 
reenforced.  Many  of  those  sold  in  hardware  stores  are  useless, 
because  a  full^own  rat  can  bend  the  light  wires  apart  and  escape. 
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Cage  traps  should  be  baited  and  left  open  for  several  nights  until  the 
rats  are  accustomed  to  enter  tliera  to  obtain  food.  They  should 
then  be  closed  and  freshly  bait«d,  when  a  large  catch  may  be  ex- 
pected, especially  of  young  rata.  As  many  as  25,  and  even  more, 
partly  grown  rats  have  been  taken  at  a  time  in  one  of  these  traps. 


Fio.  Z.— Uettiod  of  baltLni;  guJIJotlne  trap. 

The  editor  of  The  Field  (London),  commenting  on  a  letter  from  a 
correspondent  who  complained  of  lack  of  succpsa  with  the  cage  trap, 

says : 

Rate  are  not  tools  and  men  are  not  always  wise  enough  to  circumvent  them.  We 
have  had  tliis  trap  lyiDg  in  the  open  and  not  a  rat  would  touch  it,  but  taken  up  and 
a,  little  refuse  flah  put  into  it  and  an  old  mat  over  it,  we  got  some  lovely  specimens 
next  moming.  A  succeesful  trapper  says  that  even  when  he  gets  a  rat  in  this  trap  he 
does  not  disturb  it,  but  feeds  it,  and  somrtiraes  he  has  8  or  9  other  rata  coiae  in  to 
keep  it  company." 

The  writer  has  had  excellent  success  by  concealing  a  cage  trap 
under  a  bunch  of  hay  or  straw,  and  has  found  by  experience  that  a 
decoy  rat  is  useful.  A  commission  merchant  in  Baltimore  places 
the  baited  cage  trap  inside  of  a  wooden  box  having  a  hole  in  one  end 
and  against  which  the  opening  of  the  trap  is  fitted.  The  box  is  then 
covered  with  trash  and  large  catches  are  made. 

Notwithstanding  the  fact  that  sometimes  a  large  number  of  rats 
maj-  be  taken  at  a  time  in  cage  traps,  in  the  long  run  a  few  good 
guillotine  traps  intelligently  used  will  prove  more  effective. 

The  old-fashioned  box  trap  set  with  a  figure-4  trigger  is  sometimes 
useful  to  secure  a  wise  old  rat  that  refuses  to  be  enticed  into  a  modern 
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trap.  Better  still  la  a  simple  deadfall — a  flat  stone  or  a  heavy  plank — 
supported  by  a  figure-4  trigger.  An  old  rat  will  go  under  such  a 
contrivance  to  feed  without  fear. 

The  ordinary  steel  trap  (No.  0  or  1)  may  aometimes  be  satisfac- 
torily employed  to  capture  a  rat.  The  animal  is  usually  caught  by 
the  foot,  and- its  squealing  has  a  tendency  to  frighten  other  rats. 
The  trap  may  be  set  in  a  shallow  pan  or  box  and  covered  with  bran 
or  oats,  care  being  taken  to  have  the  space  under  the  trigger  pan 
free  of  grain.  This  may  be  done  by  placing  a  very  l^ht  bit  of  cotton 
under  the  trigger  and  setting  as  lightly  as  possible.  In  narrow  runs 
or  at  the  mouth  of  burrows  a  steel  trap  unbatted  and  covered  with 
very  light  cloth  or  tissue  paper  is  often  effective. 

The  best  bait  to  use  in  trapping  is  usually  food  of  a  kind  that  the 
rats  do  not  get  in  the  vicinity.  In  a  meat  market  vegetables  or  grain 
should  be  used;  in  a  feed  store,  meat.  As  far  as  possible,  food  other 
than  the  bait  should  be  inaccessible  while  trapping  is  in  progress. 
The  bait  should  be  kept  fresh  and  attractive,  and  the  kind  changed 
when  necessary.  .  Baits  and  traps  should  be  handled  as  little  as  pos- 
sible. Ordinuily,  traps  should  be  frequently  cleaned  or  smoked. 
The  use  of  artificial  scents,  as  oil  of  anise  or  rhodium,  on  the  bait  is 
advocated  by  many,  but  no  doubt  their  importance  has  been  exag- 
gerated. The  experience  of  the  writer  is  not  favorable  to  their  use, 
but  they  may  do  some  good  by  concealing  the  human  odor  on  the 
trap. 

Barrel  trap, — About  sixty  years  ago  a  writer  in  the  Comhill  Mag* 
azine  gave  details  of  a  trap  by  means  of  which  it  was  claimed  that 
3,000  rats  were  caught  in  a  warehouse  in  a  single  night.  The  plan 
involved  tolling  the  rats  to  the  place  and  feeding  them  for  several 
nights  on  the  tops  of  barreb  covered  with  coarse  brown  paper. 
Afterwards  a  cross  was  cut  in  the  paper,  so  that  the  rats  fell  into  the 
barrel  (fig.  3).  Many  variations  of  the  plan,  but  few  improvements 
upon  it,  have  been  su^eated  by  agricultural  writers  since  that  time. 
Reports  are  frequently  made  of  latge  catches  of  rats  by  means  of  a 
barrel  fitted  with  a  light  cover  of  wood,  hinged  on  a  rod  so  as  to  turn 
with  the  weight  of  a  rat  (fig.  3). 

Fence  arid  haitues. — In  the  rice  fields  of  the  Far  East  the  natives 
build  numerous  piles  of  brush  and  rice  straw  and  leave  them  for  sev- 
eral days  until  man}'  rats  have  taken  shelter  in  them.  A  portable 
bamboo  inclosure  several  feet  in  height  is  then  set  up  around  each 
pile  in  succession  and  the  straw  and  brush  are  thrown  out  over  the 
top  while  dogs  and  men  kill  the  trapped  rodents.  Large  numbers 
are  killed  in  this  way,  and  the  plan  with  modifications  may  be  util- 
ized in  America  with  satisfactory  results.  A  wire  netting  of  fine 
mesh  may  be  used  for  the  inclosure.  The  scheme  is  applicable  at 
the  removal  of  grain,  straw,  or  haystacks,  as  well  as  brush  piles. 
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In  a  lai^ebam  near  Washington,  a  few  years  ago,  piles  of  unhusked 
com  ehocka  were  left  in  tlie  loft  and  were  soon  infested  with  rats. 
A  wooden  pen  was  set  down  aurroundinj;  the  piles  in  turn  and  the  com 
thrown  out  until  dogs  were  able  to  get  at  the  rats.  In  this  way 
aeveral  men  and  dogs  killed  500  rats  in  a  single  day. 

Burmese  rat  trap. — The  Burmese  use  an  ingenious  and  simple 
method  of  trapping  rats,  A  large  j  ar  with  a  weighted  cover  is  sunken 
into  the  ground  (fig,  4).  A  hole  is  punched  in  the  side  of  the  jar 
on  a  level  with  the  surface  of  the  ground  and  just  large  enough  to 


Fia.  3,— Barrel  Craps:  I,  WiLh  atl 9  paper  corn:  2,  with  hinged  barrel  cover;  a,  atop;  b,  baits. 

admit  a  large  rat.  Paddy  (rice)  is  used  in  the  jar  as  a  hait.  A 
writer  states  that  he  saw  72  rats  caught  in  on©  such  trap  the  first 
night  it  was  set," 

POtBONB. 

Wliile  the  use  of  poison  is  the  best  and  quickest  waj'  to  get  rid  of 
rats,  the  odor  from  the  dead  animab  makes  the  method  impracticable 
in  occupied  houses.  Poison,  however,  may  be  effectively  used  in 
bams,  stables,  sheds,  cribs,  and  other  outbuildings. 

Among  the  principal  poisons  that  have  been  recommended  for 
killing  rats  are  barium  carbonate,  strj'chnine,  arsenic,  and  phosphorus. 

Barium  carbonate. — One  of  the  cheapest  and  most  effective  poisons 
for  rats  and  mice  is  barium  carbonate.^  This  mineral  has  the  advan- 
tage of  being  without  taste  or  smell.  It  has  a  corrosive  action  on  the 
nmcous  lining  of  the  stomach  and  is  dangerous  to  larger  animals  if 

"The  Field  (London),  vol.  35,  p.  286,  1870. 

fr  Barium  carhouttte,  aa  well  aflsomootber  salts  of  barium,  U  cn'uni  callwl  "burytes. " 
In  its  native  form  iliHkmiwnaa  "witheritc, "  True  barytea  in  barium  fiulpliali;,  which 
is  too  ioHoluble  fur  prai*ti<'al  uxe  an  a  puinon  fur  rata. 
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taken  in  sufficient  quantity.  In  the  small  doses  fed  to  rats  and  mice 
it  would  be  harmless  to  domestic  animals.  Its  action  upon  rats  is 
slow,  and  if  exit  is  possible,  they  usually  leave  the  premises  in  search 
of  water.  For  this  reason  the  poison  may  frequently,  though  not 
always,  be  used  in  houses  without  disagreeable  consequences. 

Barium  carbonate  may  be  fed  in  the  form  of  dough  composed  of 
tour  parta  of  meal  or  flour  and  one  part  of  the  mineral.  A  more 
convenient  bait  is  ordinary  oatmeal  with  about  one-eighth  of  its 
bulk  of  the  mineral,'mixe<l  with  water  into  a  stiff  dough.  A  third 
plan  is  to  spread  the  barium  carbonate  upon  fish,  toasted  bread 
{moistene<l),  or  ordinary  bread  and  butter.     The  prepared  bait  should 


be  placed  in  rat  runs,  a  small  quantity— as  a  teaspoonfui — at  a  place. 
If  a  single  application  of  the  poison  fails  to  kUl  or  drive  away  all  rats 
from  the  premises,  it  should  be  repeated  with  a  change  of  bait. 

Stjychnijie. — Strj'chnlne  is  too  rapid  in  action  to  make  its  use  as  a 
poison  for  rats  desirable  in  houses,  but  elsewhere  it  may  be  employed 
effectively.  Strychnia  sulphate  is  the  form  best  adapted  for  use. 
The  dry  crj^tals  may  be  inserted  in  small  pieces  of  raw  meat,  Vienna 
sausage,  or  toasted  cheese,  and  these  placed  in  rat  runs  or  burrows; 
or  oatmeal  may  he  moistened  with  a  strychnine  sirup,  and  small 
quantities  laid  in  the  same  way. 

Strychnine  sirup  is  prepared  as  follows:  Dissolve  a  half  ounce  of 
strychnia  sulphate  in  a  pint  of  boiling  water;  add  a  pint  of  thick 
sugar  sirup  and  stir  thoroughly.  A  smaller  quantity  of  the  poison 
may  be  prepared  with  a  proportional  ((uantity  of  water.  In  preparing 
the  bait  it  is  necessary  that  all  the  oatmeal  should  be  moistened  with 
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sirup.  Wheat  is  the  most  convenient  alternative  bait.  It  should 
be  soaked  over  night  in  the  strychnine  sirup. 

The  bitterness  of  strychnine  often  prevents  rats  from  eating  baits 
containing  the  crystals.  This  trouble  may  sometimes  be  overcome 
by  first  feeding  the  baits  without  the  strychnine  for  several  successive 
nights  until  suspicion  is  allayed. 

Arsenic. — Nearly  all  commercial  rat  poisons  have  either  arsenic  or 
phosphorus  as  a  basis;  and  while  many  of  them  are  effective,  the 
poison  is  often  present  in  quantities  too  smaH  to  be  fatal  to  rats. 
It  has  been  proved  by  experiment  that  sometimes  rats  have  great 
power  of  resistance  to  some  poisons,  particularly  to  arsenic.  Yet 
arsenic  is  an  excellent  rat  poison,  as  is  shown  by  its  continued  popu- 
larity. Its  cheapness  commends  it  to  favor;  yet  the  experiments 
of  the  Biological  Survey  show  that  strychnine,  measured  by'the 
results  obtained,  is  really  the  cheaper  poison  for  most  rodents. 

Powdered  white  arsenic  (arsenious  acid)  may  be  fed  to  rats  in 
nearly  any  of  the  baits  mentioned  under  barium  carbonate  and 
strychnine.  It  has  been  used  successfully  when  rubbed  into  fresh 
fish  or  spread  on  buttered  toast.  Another  method  is  to  mix  twelve 
parts  by  weight  of  com  meal  and  one  part  of  arsenic  with  whites  of 
eggs  into  astiff  dough. 

An  old  formula  for  poisoning  rats  and  mice  with  arsenic  is  the 
following,  adapted  from  an  English  source: 

Take  a  pound  of  oatmeal,  a  pound  of  coarse  brown  sugar,  and  a 
spoonful  of  arsenic.  Mix  well  together  and  put  the  composition  into 
an  earthen  jar.  Place  a  tablespoonful  at  a  place  in  runs  frequented 
by  rats. 

PhoaphoTua. — This  ia  probably  the  most  widely  used  poison  for 
rats  and  mice,  and  xmdoubtedly  it  ia  effective  when  given  in  an 
attractive  bait.  The  phosphorus  paste  of  the  drug  stores  is  usually 
dissolved  yellow  phosphorus  mixed  witli  glucose  or  other  substances. 
The  proportion  of  phosphorus  varies  from  one-fourth  percent  to  4 
percent.  The  first  amount  is  too  small  to  be  always  effective,  and 
the  last  is  dangerously  inflammable.  When  home-made  prepara- 
tions of  phosphorus  are  used,  there  is  much  danger  of  burning  the 
person  or  of  setting  fire  to  crops  or  buildings.  In  the  western  States 
many  fires  have  resultc<l  from  putting  out  home-made  phosphorus 
poisons  for  groun<l  squirrels,  and  entire  fields  of  ripe  grain  have  been 
destroyed  in  this  waj'.  Even  with  the  conmiercial  pastes  the  action 
of  sun  and  rain  upon  them  changes  the  phosphorus  and  leaches  out 
the  glucose  until  a  highly  inflammable  residue  is  left. 

It  is  often  claimed  that  when  phosphorus  is  eaten  by  rats  or  mice 
it  dries  up  or  mummifies  the  bodies  so  that  no  odor  results.  The 
statement  has  no  foundation  in  fact.    Equally  misleading  is  the 
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statement  that  rats  poisoned  with  phosphorus  do  not  die  on  the 
premises.  Owing  to  its  slower  operation,  no  doubt  a  larger  pro- 
portion escape  into  the  open  before  dying  than  when  strychnine  is 
used. 

The  Biological  Survey  does  not  recommend  the  use  of  phosphorus 
as  a  poison  for  rodents. 

CavMon. — In  the  United  States  there  are  few  laws  which  prohibit 
the  laying  of  poisons  on  lands  owned  or  controlled  by  the  poisoner. 
Hence  it  is  all  the  more  necessary  to  exercise  extreme  caution  to 
prevent  accidents.  In  several  States  notice  of  intention  to  lay 
poison  must  be  given  to  persons  living  in  the  neighborhood.  Poison 
for  rats  should  never  be  placed  in  open  or  unsheltered  places.  This 
applies  particularly  to  the  use  of  strychnine  or  arsenic  on  meat. 

Poison  in  p<mUry  hmsea. — For  poisoning  rata  in  buildings  and 
yards  occupied  by  poultry,  the  following  method  is  recommended: 
Two  wooden  boxes  should  be  xised,  one  considerably  larger  than  the 
other,  and  each  having  two  or  more  holes  in  the  sides  large  enough  to 
admit  rats.  The  poisoned  bait  should  bo  placed  on  the  bottom  and 
near  the  middle  of  the  smaller  box,  and  the  larger  box  should  then  be 
inverted  over  the  other.  Rats  th^IS  have  free  access  to  the  bait,  but 
fowls  are  excluded. 

The  following  methods  of  poisoning  rats  are  quoted  as  useful  under 
certain  circumstances; 

"I  took  a  box,  made  several  holes  in  it,  turned  it  upside  do\vn, 
mixed  strychnine  and  cheese  together  and  put  it  under  the  box.  I 
then  placed  a  heavy  weight  on  the  box  so  that  no  domestic  animal 
could  get  at  it  and  put  it  in  the  granary  and  comcrib.  This  poison 
is  best  because  it  acts  so  quickly  that  rats  do  not  have  time  to  get 
back  to  their  holes  or  crawl  where  any  domestic  animal  can  get  at 
them  and  they  can  be  gathered  up  and  buried."  » 

A  writer  in  the  Agricultural  Gazette  used  barium  carbonate  on 
herrings,  after  first  feeding  the  rats  liberally  on  herrings  to  give  them 
confidence.  After  a  couple  of  nights'  feeding,  the  poisoned  herrings 
were  substituted.  The  barytes  was  rubbed  into  the  herrings  with  a 
stick.     Many  rats  were  killed.  * 

Use  any  kind  of  wooden  box,  like  an  old  packing  case.  Make  three 
or  four  holes  in  each  box  large  enough  to  allow  a  rat  to  entOT.  Feed 
meal  for  several  days;  then  omit  for  one  day.  Then  mix  arsenic 
with  the  meal.' 

To  destroy  rats  on  farms. — Kach  evening  when  the  cows  are  milked 
place  a  httle  fresh  milk  in  a  shallow  i»an  where  the  rats  can  get  it. 

"A.  E.  L.  in  Mo.  VaUey  Fanner  for  April,  1907. 
''American  Agriculturist,  vol.  9,  p.  257,  August,  1S50. 
eThe  Field  (London),  vol.  W,  p.  624,  October  30,  1900. 
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Continue  this  for  a  week  or  more  until  the  rats  get  bold  and  impatient 
to  get  at  the  milk.  Then  mix  arsenic  with  the  milk  and  await  results. 
This  plan  is  sai<l  to  entirely  clean  a  bam  of  rats." 


Among  the  domestic  animals  often  employed  to  kill  rats  are  the 
famUiar  dog,  cat,  and  ferret. 

Dogs. — The  value  of  dogs  as  ratters  can  not  be  appreciated  by  per- 
sons who  have  had  no  experience  with  a  trained  animal.  The  ordi- 
nary cur  and  the  larger  breeds  of  dogs  seldom  develop  the  necessar;- 
qu^ities  for  ratters.  Small  Irish,  Scotch,  and  fox  terriers  when 
properly  trained  are  superior  to  other  breeds,  and  under  favorable 
circumstances  may  be  relied  upon  to  keep  the  farm  premises  reason- 
ably free  from  rats. 

With  some  preliminary  training  most  terriers  team  to  hunt  rats 
independently  and  thus  become  doubly  useful  on  the  fann.  Several 
terriers  owned  in  Washington  are  said  to  have  destroyed  over  1,000 
rats  each,  and  thp  owner  of  one  of  them  states  that  his  dog  has 
killed  that  number  in  one  year.  A  young  terrier  kept  in  the  National 
Capitol  is  said  to  have  destroyed  over  400  rats  in  that  building. 

Caie. — However  valuable  cats  may  be  as  mousers,  few  of  them 
learn  to  catch  rats.  The  ordinary  house  cat  is  too  well  fed  and  con- 
sequently too  lazy  to  undertake  the  capture  of  an  animal  as  formi- 
dable as  the  brown  rat.     Birds  and  mice  are  much  more  to  its  liking. 

Ferrets. — Tame  ferrets,  Uke  weasels,  are  inveterate  foes  of  rats, 
and  can  follow  the  rodents  into  their  retreats.  Under  favorable  cir- 
cumstances they  are  useful  aids  to  the  rat  catcher,  but  their  value  is 
greatly  overestimated.  For  efTectivo  work  they  require  experienced 
handling  and  the  additional  services  of  a  dog  or  two.  Dogs  and 
ferrets  must  be  thoroughly  accustomed  to  each  other,  and  the  former 
nmst  be  quiet  and  steady  instead  of  noisy  and  excitable.  The  ferret 
is  used  only  to  bolt  the  rats,  which  are  killed  by  the  dogs.  If  un- 
muzzled ferrets  are  sent  into  rat  retreats,  they  are  apt  to  make  a  kill 
and  then  lie  up  after  sucking  the  blood  of  their  victim.  Sometimes 
they  remain  for  hours  in  the  burrows  or  escape  by  other  exits  and 
are  lost.  There  is  danger  that  these  lost  ferrets  may  adapt  them- 
selves to  wild  conditions  and  become  a  pest  by  preying  upon  poultry 
and  birds. 

Kats  may  be  destroyed  in  their  burrows  in  the  fields  and  along 
river  banks,  levees,  and  dikes  by  the  use  of  carboi;  bisulphid.  A 
wad  of  cotton  or  other  absorbent  material  is  saturated  with  the 
liquid  and  then  pushed  into  the  burrow,  the  opening  being  packed 
with  earth  to  prevent  the  escape  of  the  gas.     All  animals  in  the 

"E.  H.  Ecihl,  in  Colman'H  RumlWorld,  vol.  61,  p.  27,  January,2»,  1908.  i 
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burrow  are  asphyxiated.  Fumigation  in  buildings  is  rarely  eflfective, 
because  it  is  difficult  to  confine  the  gases.  Moreover,  when  effective, 
the  odor  from  the  dead  rats  ia  highly  objectionable. 

Chlorin,  carbon  monoxid,  sulphur  dioxid  and  hydrocyanic  acid 
are  the  gaaea  most  used  for  destroying  rats  and  mice  in  sheds,  ware- 
houses, and  stores.  Kach  is  effective  if  the  gas  can  be  confined  and 
made  to  reach  the  retreats  of  the  animals.  Owing  to  the  great  dan- 
ger from  fire  incident  to  burning  charcoal  or  sulphur  in  open  pans,  a 
special  furnace  provided  with  means  for  forcing  the  gas  into  the  com- 
partments of  vessels  or  buildings  is  generally  employed. 

Hydrocyanic-acid  gas  is  effective  in  destroying  all  animal  life  in 
buildings.  It  has  been  successfully  used  to  free  elevators  and  ware- 
houses of  rats,  mice,  and  insects.  However,  it  is  so  dangerous  to 
human  life  that  the  novice  should  not  attempt  fumigation  with  it, 
except  imder  careful  instructions.  Directions  for  preparing  and 
using  the  g^  may  be  found  in  "  Hydrocyanic-acid  Gas  against  House- 
hold Insects,"  by  Dr.  L.  O.  Howard." 

Carbon  monoxid  is  rather  dangerous,  as  its  presence  in  the  hold  of 
.  a  vessel  or  other  apartment  is  not  manifest  to  the  senses,  and  fatal 
accidents  have  occurred  during  its  employment  to  fumigate  vessels. 

Chlorin  gas  has  a  strong  bleaching  action  upon  textile  fabrics  and 
for  this  reason  can  not  be  used  in  many  situations. 

Sulphur  dioxid  also  has  a  bleaching  effect  upon  textiles,  but  less 
marked  than  that  of  chlorin  and  ordinarily  not  noticeable  with  the 
small  percentage  of  the  gas  it  is  necessary  to  use.  On  the  whole,  this 
gas  has  many  advantages  a.s  a  fumigator  and  disinfectant.  It  is 
successfully  employed  also  as  a  fire  extinguisher  on  board  vessels. 

The  port  regulations  for  destroying  rats  to  prevent  the  introduc- 
tion of  plague  and  to  .disinfect  merchandise  and  personal  effects  of 
passengers  have  generally  been  made  to  conform  to  the  opinion  of 
health  officers  that  thorough  fumigation  with  sulphur  dioxid  forced 
into  every  part  of  a  ship  meets  all  requirements,  and  the  long  delays 
of  quarantine  are  thus  avoided.  A  number  of  important  steamship 
companies  have  fitted  their  vessels  with  special  apparatus  for  gener- 
ating the  gas  and  forcing  it  into  the  compartments  of  their  ships, 
and  the  authorities  of  some  ports  have  fitted  the  docks  with  such 
apparatus  for  use  on  all  incoming  vessels. 

"While  the  chief  object  of  the  port  regulations  for  disinfecting  ships 
is  to  prevent  the  introduction  of  plague  and  similar  diseases,  the 
advantages  of  having  vessels  free  from  rats  and  other  vermin  are  of 
sufficient  importance  to  warrant  the  outlay  for  apparatus.  The 
numbers  of  rats  on  shipboard  and  the  amount  of  mischief  they  are 
capable  of  are  not  always  appreciated.     A  French  maritime  journal 


"Circular  46,  Bureau  of  Eutoraology,  V.  S.  Dept.  of  Agric,  1907. 
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is  authority  for  tlip  statement  tliat  in  May,  1901,  after  the  steam- 
ship Mvnnekaka  of  the  Atlantic  Transport  Company  had  been  disin- 
fected at  the  London  dock  by  the  use  of  sulphur  dioxid  over  1 ,300 
dead  rats  were  found  in  the  holds.  The  vessel  had  been  In  commis- 
sion only  about  nine  months,  carrying  flour,  grain,  and  provisions 
between  Now  York  and  London,  and  the  finding  of  so  many  rats 
was  a  complete  surprise  to  the  ship's  officers. 


At  irregular  intervals  when  rodents  become  overabundant,  con- 
tagious diseases  break  out  and  destroy  lai^e  numbers.  Such  dis- 
eases have  been  known  to  occur  among  ground  squirrels,  prairie  dogs, 
rabbits,  lemmings,  house  mice,  field  mice,  and  rats.  Thej'  occur 
also,  occasionally,  where  numbers  of  the  animals  are  brought  to- 
gether in  confined  quarters.  Observations  of  such  epidemics  have 
encouraged  bacteriologists  to  experiment  in  inducing  diseases  arti- 
ficially for  the  purpose  of  destroying  rodent  pests- 

The  problem  of  the  bacteriologist  is  to  find  an  organism  that  will 
destroy  a  given  species  by  contagious  disease,  and  yet  be  harmless  to 
all  other  animaLs,  whether  wild  or  domesticated.  From  a  scientific 
standpoint  some  progress  has  been  made  toward  the  solution  of  such 
problems,  but  practical  results  are  still  lacking.  The  rat  has  huen 
the  subject  of  more  experiments  than  any  <)thcr  animal,  but  attempts 
to  destroy  it  by  epidemics  have  not  yet  advanced  beyond  the  ex- 
perimental stage. 

Several  micro-organisms,  or  bacteria,  have  been  exploited  in  Europe 
and  America  for  destroying  rats.  A  number  are  on  the  market  in 
the  United  States.  Tlie  Biological  Survey  has  made  laborator)'  and 
field  experiments  with  som^  of  them,  and  has  also  received  many 
reports  from  .others  who  have  tried  the  cultures  in  a  practical  wa}'. 
The  results  are  by  no  means  uniform,  although  the  majority  are  nega- 
tive.    The  cultures  tested  by  the  Survey  have  given  poor  results. 

The  chief  defects  to  be  overcome  before  the  cultures  can  be  recom- 
mended for  general  use  are — 

1.  The  virulence  ia  not  great  enough  to  kill  a  sufficiently  high 
percentage  of  rats  that  eat  food  containing  the  micro-oi^anism.s. 

2.  The  virulence  decreases  with  the  age  of  the  cultures.  They 
deteriorate  in  warm  weather  and  in  bright  sunlight. 

3.  The  diseases  resulting  from  the  micro-oi^anisms  are  not  conta- 
gious and  do  not  spread  by  contact  of  diseased  with  healthy  animals. 

4.  The  comparative  cost  of  the  cultures  is  too  great  for  general 
use.  Since  they  have  no  advantages  over  the  common  poisons, 
except  that  they  are  harmless  to  man  and  other  animals,  they  should 
bo  e<]ually  cheap  j  their  actual  cost  is  much  greater.     Moreover,  con- 
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sidering  the  skill  and  care  necessary  in  their  preparation,  it  is  doubt- 
ful if  the  cost  can  be  greatly  reduced. 

However,  the  possibiUties  in  the  use  of  conta^ous  diseases  for 
destroying  rats  have  not  been  exhausted.  It  is  not  improbable  that 
a  virulent  bacterium,  pathogenic  for  rats  and  similar  rodents  onlj', 
exists,  and  that  vigilant  search  will  discover  it.  Bacteriological 
science  is  in  its  infancy  and  may  be  expected  to  make  further  dis- 
coveries of  great  economic  importance.  A  rat  disease,  truly  conta^ 
gious,  harmless  to  other  animals,  and  capable  of  being  used  at  will 
would  be  a  boon  worth  many  millions  of  dollars  annually  to  the  people 
of  the  United  States, 

OROANIZED   EFFORTS   TO    DESTROY   RATS. 

The  necessity  of  cooperation  and  organization  in  the  work  of  rat 
destruction  should  not  be  overlooked.  To  destroy  all  the  animals 
on  the  premLses  of  a  single  farmer  in  a  community  has  little  perma- 
nent value,  since  they  are  soon  replaced  from  near-by  farms.  If, 
however,  the  farmers  of  an  entire  town.ship  or  coimty  unite  in 
efforts  to  get  rid  of  rats,  much  more  lasting  results  may  be  attained. 
Such  oi^anized  efforts  repeated  with  reasonable  frequency  are  very 
effective. 

Cooperative  efforts  to  destroy  rats  have  taken  various  forms  in 
different  localities.  In  cities  municipal  employees  have  occasion- 
ally been  set  at  work  hunting  rats  from  their  retreats  with  at  least 
temporary  Iwnefit  to  the  community.  Thus,  in  1904,  at  Folkestone, 
England,  a  town  of  about  26,000  inhabitants,  the  corporation  em- 
ployees, helped  by  dogs,  in  three  days  killed  1,645  rats." 

Side  hunts  in  which  rats  are  the  only  animals  that  count  in  the 
contest  have  sometimes  been  organized  and  successfully  carried  out. 
At  New  Burlington,  Ohio,  a  rat  hunt  took  place  November  26,  1866, 
in  which  each  of  the  two  sides  killed  over  8,000  rats,  the  beaten 
party  serving  a  Thanksgiving  banquet  tc)  the  winners,* 

At  about  the  same  period  county  a^cultural  societies  sometimes 
offered  prizes  to  tlie  family  presenting  the  largest  number  of  rat 
tails  as  evidence  that  the  animals  had  been  destroyed.  Even  as  late 
as  May  2,  1907,  in  one  of  the  counties  of  Kentucky,  by  general  con- 
sent, the  day  was  set  apart  for  killing  rats,  and,  according  to  news- 
paper reports,  was  quite  generally  observed. 

There  is  danger  tliat  organized  rat  hunts  will  be  followed  by  long 
intervals  of  indifference  and  inaction.  This  may  be  prevented  by 
offering  prizes  covering  a  defmite  period  of  effort.  Such  prizes 
accomplish   more   than  municipal  bounties,  because   they  secure  a 


"The  Field  (London),  vol.  104,  p.  98,  July  Ifi,  1904. 
iAiuerii'aii  Naturalial,  vol.  2G,  p.  8,  January,  1867, 
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friendly  rivaby  which  stimulates  the  contestants  to  do  their  utmost 
to  win. 

In  England  and  some  of  its  colonies  contests  for  prizes  have  been 
oi^anized  to  promote  the  destruction  of  the  European  house  sparrow, 
but  many  of  the  so-called  "sparrow  clubs"  are  really  sparrow  and  rat 
clubs,  for  the  destruction  of  both  pests  are  avowed  objects  of  the 
organization.  A  sparrow  club  in  Kent,  England,  secured  the  destruc- 
tion of  28,000  sparrows  and  16,000  rats  in  three  seasons,  by  the 
annual  expenditure  of  but  £6  (J29.20)  in  prize  money."  Had  ordi- 
nary bounties  been  paid  for  tiiis  destruction,  the  tax  on  the  com- 
munity would  have  been  about  £250  (over  $1,200), 


Perhaps  the  most  extensive  campai^  ever  oi^^anized  against  rats 
is  that  undertaken  by  L' Association  Internationale  pour  le  Destruc- 
tion Kationelle  des  Kats,  a  society  which  originated  in  Denmark  and 
was  organized  through  the  influence  of  a  civil  engineer  named  Emil 
Zuschtag.  The  purposes  of  the  society  are  to  spread  information  con- 
cerning the  mischief  done  by  rats  and  to  carry  on  a  general  cam- 
paign for'  their  destruction.  The  influence  of  the  organization  has 
already  borne  fruit  in  increased  activity  in  fighting  rats  in  Denmark, 
Sweden,  Saxony,  and  other  countries.  In  Denmark  and  Sweden  a 
system  of  small  bounties  for  killing  rats  has  for  several  years  been 
in  general  operation  in  some  of  the  larger  cities,  and  the  Danish  Par- 
liament has  made  appropriations  to  assist  municipalities  throughout 
that  Kingdom  in  paying  premiums  for  the  work  of  destruction. 
Genera]  supervision  of  tlie  work  is  in  the  han<ls  of  the  society,  which 
receives  regular  quarterly  reports  of  progress  made  in  the  various 
municipalities.  The  form  of  report  is  shown  in  Plate  III,  which  ia 
an  exact  copy  of  the  report  for  the  city  of  Copenhagen  for  the  last 
quarter  of  1907.  The  premiums  paid  are  usually  small— from  5  to  10 
6re  (1 J  to  25  cents)  for  each  rat.  Mr.  Zuschlag  recently  reported  that 
under  the  Danish  law  appropriating  government  funds  for  the  jirose- 
cution  of  the  society's  work,  1,141,293  rats  were  destroyed  during 
the  first  year,  ending  July  1,  lOOS,' 

In  the  city  of  Copenhagen  and  its  suburbs  the  campaign  began  in 
December,  1899,  and  103,000  rats  were  destroyed  during  the  first 
eighteen  weeks.  The  premium  paid  was  10  6re  for  each  rat,  but 
otlier  expenses  brought  the  total  cost  to  about  $3,450.  The  society 
estimated  that  during  one  year  100,000  rats  would  commit  depreda- 
tions upon  property  amounting  to  $97,820;  by  the  work  of  destruc- 
tion the  city  had,  therefore,  been  saved  the  sum  of  $94,370.*     During 

a  Jour,  [{oard  <>!  Agr,  Great  Brilaiii,  vol.  9,  p.  342,  1902. 

t  Jiiur.  Inr.  Soc.  for  Dpst.  Vermin,  vol.  1,  p.  32.  October,  1908. 

clif  Uat  MigraU>irc,  Emil  ZuachlaR,  p.  02,  Copenhagen,  1908. 
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the  last  two  quarters  of  1907,  in  the  same  city,  83,832  rats  were 
killed.  The  premiums,  8  ore  per  rat,  amounted  to  Sl,787.3&  and  the 
other  expenses  to  »l, 198.60,  a  total  of  $-2,985.96. 

In  the  city  of  Stockholm,  Sweden,  the  oi^anized  work  of  destroyii^ 
rats  began  in  Februarj'',  1901,  and  has  progressed  steadily  for  the 
past  seven  years.  The  premium  paid  is  5  ore  per  rat  and  the  total 
number  of  animals  upon  which  the  bounty  was  paid  during  the  first 
six  3-ears  follows:  1901  (11  months),  146,191  rats;  1902,  96,443  rata; 
1903,  95,348  rate;  1904, 106,263  rats;  1905,  103,233  rats;  1906,  92,037 
rats;  1907,  72,282  rats;  a  total  for  seven  years  of  711,797  rats,  upon 
which  the  premiums  amounted  to  about  $9,540.  The  results  here 
given  are  hardly  encouraging  to  those  who  hope  for  speedy  extermi- 
nation of  these  pests  in  lai^e  cities.  It  shows  that  tlie  animals  repro- 
duce almost  as  rapidly  as  they  are  destroyed  under  the  stimulus  of.  a 
very  small  premium. 

The  Danish  Society  for  Hat  Extermination  has  a  membership  of 
over  2,000  of  the  leading  citizens  of  the  Kingdom.  It  has  interested 
and  enrolled  in  its  work  leading  men  throughout  Europe,  and  will 
undoubtedly  exert  a  potent  influence  for  good  upon  the  entire  world. 
As  a  public  polity  in  jVmerica  the  wisdom  of  offering  bounties  for  the 
destruction  of  noxious  animals  is  open  to  ciuestion,  but  the  Danish 
society  does  not  confine  its  work  to  advocating  a  single  plan  for  rat 
destruction.  Its  chief  importance  lies  in  its  ability  to  awaken  general 
interest  in  the  work  and  to  secure  cooperation  and  system  in  carrying 
out  definite  plans. 

The  influence  of  the  Danish  society  has  been  manifested  recently 
in  the  organization  in  England  of  the  Incorporated  Society  for  the 
Destruction  of  Vermin.  The  objects  of  attack  are  not  only  rats  and 
mice,  but  also  sparrows,  ticks,  fleas,  mosquitoes,  and  flies.  The 
immediate  activities  of  the  society  are  to  be  directed  against  the 
brown  rat,  of  which  species  the  society  estimates  that  40,000,000 
exist  in  the  British  Islands.  The  fu-st  number  of  a  (juarterly  period- 
ical devoted  to  the  objects  of  the  society  appeared  in  October,  1908, 
and  considerable  interest  has  already  been  aroused. 

8UHUABT  OF  BBGOMHENDATIONS. 

The  following  are  important  aids  in  limiting  t)ie  numbers  of  rats 
and  reducing  the  losses  from  their  depredations: 

1.  Protection  of  our  native  hawks,  owls,  and  smaller  predatory 
mammab — the  natural  enemies  of  rats. 

2.  Greater  cleanliness  about  stables,  markets,  grocery  stores, 
warehouses,  courts,  alleys,  and  vacant  lots  in  cities  and  villages,  and 
like  care  on  farms  and  suburban  premises.  This  includes  the  storage 
of  waste  and  garbage  in  tightly  covered  vessels  and  the  prompt  dis- 
posal of  it  each  day. 
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3.  Care  in  the  construction  of  buildings  and  drains  so  as  not  to 
provide  entrance  and  retreats  for  rats,  and  the  permanent  closing  of 
all  rat  holoa  in  old  liousos  and  cellars. 

4.  The  early  thrashing  and  marketing  of  grains  on  farms,  so  that 
stacks  and  mows  shall  not  furnish  liarborage  and  f(»od  for  rats. 

5.  Removal  of  outlying  straw  stacks  and  piles  of  trash  or  lumber 
that  harbor  rats  in  tlie  fields. 

6.  Rat-proofing  of  warehouses,  markets,  cribs,  stables,  and  grana- 
ries for  storage  of  provisions,  seed  grain,  and  feedstuffs. 

7.  Keeping  eflTective  rat  dogs,  especially  in  city  warehouses, 

8.  The  systematic  destruction  of  rats,  whenever  and  wherever 
possible,  by  (a)  trapping,  (6)  poisoning,  and  (c)  organized  hunts. 

9.  The  oi^icanization  of  ''rat  clubs"  and  other  societies  for  sys- 
tematic warfare  against  rats. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Dbpabthent  op  Aobicttltdse, 

Biological  Suktby, 
WashingUm,  D.  C,  February  £5,  1910. 
Sir:  I  have  the  honor  to  transmit  herewith  for  publication  aa 
Bulletin  No.  34  of  the  Biological  Survey,  Part  II  of  the  Birds  of  Cali- 
fornia in  Relation  to  the  Fruit  Industry,  by  Prof.  F.  E,  L.  Beal. 
This,  the  &ial  part  of  the  report,  treats  of  some  of  the  most  important 
California  birds  from  the  standpoint  of  the  orchardist  and  the  farmer. 
Careful  ctudy  of  the  food  habits  of  birds  that  frequent  orchards  and 
their  vicinity  showathat  most  of  the  species  are  beneficial,  and  that 
without  their  aid  the  difficulty  and  expense  of  raising  fruit  would  be 
enormously  increased;  still  a  few  species  under  certain  circumstances 
are  harmful  and  need  to  be  held  in  check. 
Respectfully, 

C.  Hakt  Mebbiam, 

Chief,  Biological  Survey. 
Hon.  James  Wilson, 

Secretary  of  Agriculiure. 
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BIRDS  OF  CALIFORNIA  IN  RELATION  TO  THE  FRUIT 
INDUSTRY-PART  II. 


DTTBOBncnON. 

The  first  part  of  the  report  on  Birds  of  California  in  Relation  to  the 
Fruit  Industry  was  published  in  1907.  In  addition  to  the  linnet  or 
house  finch,  which  has  attracted  wide  attention  and  is  the  subject  of 
much  complaint,  37  other  species  were  discussed.  In  the  present 
and  concluding  part,  the  food  habits  of  32  additional  species  are 
treated.  Among  them  are  some  of  the  most  important  birds  of  the 
State,  regarded  from  the  standpoint  of  the  farmer  and  fruit  grower. 
The  aim  has  been  to  collect  all  data  possible  on  the  food  of  the  sev- 
eral species,  to  consider  the  facts  impartially,  and  to  render  a  just 
verdict  as  to  the  birds'  economic  relations. 

All  the  birds  whose  food  habits  are  discussed  have  direct  relations 
with  husbandry.  It  is  true  that  many  of  them  have  not  been  charged 
with  the  destruction  or  injury  of  fruit  or  any  other  farm  products. 
Almost  all,  however,  destroy  great  numbers  of  harmful  insects  or 
devour  seeds  of  noxious  weeds;  hence  they  are  important  econom- 
ically. 

A  large  part  of  the  present  report  consists  of  statements  concerning 
the  food  actually  found  in  the  stomachs  of  the  birds.  In  this  connec- 
tion it  should  be  borne  in  mind  that  by  far  the  greater  number  of  stom- 
achs used  in  this  investigation  were  collected  in  the  more  thickly  set- 
tled and  highly  cultivated  parts  of  the  State,  so  that  they  probably 
contain  a  larger  proportion  of  the  products  of  husbandry  than  would 
a  series  of  stomachs  taken  at  random  from  all  parts  of  the  range  of 
each  species.  It  goes  without  saying  that  fruit  and  grain  can  be 
eaten  only  by  such  birds  as  have  access  to  those  products,  while  birds 
hving  in  uncultivated  places  must  subsist  upon  the  fruits  of  nature. 

Some  California  birds  show  a  marked  preference  for  oats,  but  in 
this  State  the  presence  of  oats  in  a  bird's  stomach  does  not  necessarily 
indicate  that  cultivated  oats  have  been  eaten,  for  wild  oats  cover 
hundreds  of  thousands  of  acres,  and  in  the  cultivated  areas  grow 
almost  everywhere,  affording  a  supply  of  food  for  many  birds. 
Besides  wild  oats,  the  crop  of  volunteer  bats  that  succeeds  the  cul- 
tivated crop  is  abundant  and  is  to  be  found  whereve|:  this  grain  is 
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grown.  In  fact,  in  California  the  eating  of  oats  can  not  as  a  rule  be 
counted  against  a  bird. 

In  no  State  in  the  Union  is  an  accurate  knowledge  of  the  relations 
of  birds  to  agriculture  more  important  than  in  California.  Climate 
and  soil  combine  to  make  California  an  important  grain  and  fruit  pro- 
ducing State.  The  acreage  already  devoted  to  agriculture  is  large  and 
is  likely  to  increase  for  decades  to  come,  as  population  increases  and 
as  new  cultural  methotis  are  developed  and  irrigation  is  extended. 
Insects  that  now  attract  little  attention  are  likely  to  increase  and 
become  serious  pests.  Certain  birds  formerly  accustomed  to  a  diet 
consisting  partly  of  wild  fruits,  the  supply  of  which  is  limited  and 
likely  to  become  smaller,  will  probably  invade  orchards  and  injure 
cultivated  fruit.  Hence  it  is  worth  while  for  the  farmer  and  orchard- 
ist  to  learn  as  much  as  possible  of  the  food  of  the  birds  that  harbor 
near  his  premises,  that  he  may  know  how  much  good  each  species 
does  and  how  much  harm,  and  so  be  enabled  to  strike  a  fair  balance. 

Some  birds,  like  the  swallows,  swifts,  wrens,  and  chickadees,  are 
so  strictly  insectivorous  that  they  are  exceedingly  beneficial.  All 
they  require  at  the  hands  of  man  in  return  for  their  services  is  pro- 
tection. Others  at  some  time  of  the  year  injure  crops,  though  the 
damage  by  many  is  exceedingly  small.  Be  the  loss  what  it  may, 
however,  if  a  given  species  by  its  insectivorous  habits  prevents  much 
greater  destruction  than  it  inflicts,  the  farmer  should  be  willing  to 
bear  the  loss  for  the  sake  of  the  greater  gain. 

Few  birds  are  always  and  everywhere  so  seriously  destructive  that 
their  extermination  can  be  urged  on  sound  economic  principles. 
Only  four  of  the  species  common  in  California  can  be  regarded  as  of 
doubtful  utility:  These  are  the  linnet,  California  jay,  Steller  jay,  and 
redbreasted  sapsucker.  When  the  known  methods  of  protecting 
fruit  have  been  exhausted,  or  can  not  be  employed  profitably,  then 
a  reasonable  reduction  of  the  numbers  of  the  offending  birds  is  per- 
missible. But  the  more  the  food  habits  of  birds  are  studied  the 
more  evident  is  the  fact  that  with  a  normal  distribution  of  species 
and  a  fair  supply  of  natural  food,  the  damage  to  agricultural  products 
by  birds  is  small  compared  with  the  benefit. 

A  reasonable  way  of  viewing  the  relation  of  birds  to  the  farmer  is 
to  consider  birds  as  servants,  employed  to  destroy  weeds  and  insects. 
In  return  for  this  service  they  should  be  protected,  and  such  as  need 
it  should  receive  a  fair  equivalent  in  the  shape  of  fruit  and  small 
grain.  Nothing  can  be  more  certain  than  that,  except  in  a  few  cases, 
any  fanner  who  is  willing  to  pay  the  toll  collected  by  birds  for  actual 
services  rendered  will  be  vastly  benefited.  In  the  long  run,  no  part 
of  the  capital  invested  in  farm  or  orchard  is  more  certain  to  pay  big 
interest  than  the  small  sum  required  for  the  care  and  protection  of 
birds. 
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OAUPOBNiA  auAn.. 

{Lophorlyx  aU^onieuM  uid  valluota.) 

The  California  quail  (aee  frontispiece)  is  common  and  generally 
distributed  over  the  State  west  of  the  Sierra,  except  at  the  higher 
altitudes,  and  is  especially  abundant  in  the  fruit-raising  sections. 
Like  the  bobwhite  of  the  East,  this  quail  never  goes  far  from  cover, 
and  it  delights  to  dwell  on  imimproved  land  where  trees  and  chap- 
arral alternate  with  smalt  areas  of  open  ground.  In  settled  regions 
it  is  somewhat  domestic  in  habits  and  soon  becomes  accustomed  to 
hving  in  orchards,  gardens,  and  cultivated  grounds.  The  writer  has 
seen  a  female  sitting  upon  her  e^a  in  a  garden  within  30  feet  of  a 
house,  between  which  and  the  nest  carrii^es  and  foot  passengers 
passed  many  times  each  day.  In  winter  a  covey  frequently  feeds 
with  the  farmer's  chickeoa,  and  if  not  disturbed  will  continue  to  do 
so  until  pairing  time. 

The  natural  food  of  the  quail  consists  of  the  seeds  of  that  vast 
group  of  plants  known  as  weeds,  with  a  little  fohage  of  the  same, 
especially  in  winter,  when  the  leaves  are  young  and  tender.  Con- 
sidering how  small  is  the  amount  of  fruit  usually  found  in  the  stomach 
of  this  bird,  it  is  a  surprise  to  learn  that  it  sometimes  does  serious 
damage  to  vineyards.  Investigation,  however,  shows  that,  as  in 
most  other  similar  cases,  the  injury  results  only  when  too  many 
birds  gather  in  a  limited  area.  Nearly  all  the  complaints  against 
the  quail -for  eating  fruit  are  that  it  visits  vineyards  in  immense 
numbers  and  eats  grapes.  When  thousands  visit  a  vineyard,  even  if 
only  occasionally,  and  each  bird  eats  or.  spoils  at  least  one  grape,  the 
result  is  disastrous. 

Mrs.  Florence  Merriam  Bailey,  writing  of  the  foothills  of  San  Diego 
County,  says: 

In  1889  qiMil  were  so  numeroua  thftt  the  dust  of  the  hnuIs  wm  printed  with  their 
ttacka,  uid  it  wb£  an  everyday  matter  to  have  them  start  out  of  the  brush  and  run 
ahead  of  the  horeee  quite  uoconcemedly,  pattering  along  in  thrar  stiff,  prim  way, 
with  their  topknota  thrown  torwvd  over  their  besks.  In  tact,  the  quail  were  oo 
abundant  as  to  be  a  pest.  For  sevetal  yean  great  flocks  of  them  came  down  the 
canyons  to  Major  Memam's  vineyard,  where  they  deetroyed  annually  from  20  to  30 
tons  of  fruit.  In  one  season,  July  to  October,  18B1,  130  dozen  were  trapped  on  hie 
iwich.  The  result  of  this  wholesale  deetruction  was  manifest  when  I  returned  to 
the  valley  in  1894.  The  birds  were  then  rarely  seen  on  the  roads  and  seldom 
flushed  in  riding  about  the  valley, a 

Another  observer  states  that  he  once  saw  a  flock  of  about  a  thou- 
sand quail  eating  Zinfandel  grapes  in  a  vineyard  in  the  central  part 
of  the  State,  and  another  says  that  in  southern  California  he  has 
seen  as  many  as  5,000  feeding  upon  Muscat  grapes.  In  the  writer's 
interviews  with  California  fruit  growers,  only  one  mentioned  the  quail 
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ax  harmful.  His  ranch  was  situated  along  the  hills  on  the  side  of  a 
narrow  valley,  adjacent  to  wild  grazing  land  with  much  chaparral 
and  forest,  among  which  the  quail  lived.  In  this  case  the  annual 
loss  waH  estimated  at  2  or  3  tons  of  grapes. 

In  the  laboratory  investigation  of  the  food  of  the  Califomia  quail 
619  stomachs  were  examined.  They  were  collected  in  every  month 
except  May,  but  only  one  was  obtained  in  March,  The  other  months 
are  well  represented.  Animal  food,  principally  insects,  amounts'  to 
but  3  percent,  and  most  of  this  was  found  in  the  stomachs  of  young 
birds,  mere  broodlinga.  Vegetable  food  amoimts  to  97  percent  and 
consists  mainly  of  seeds  of  plants  most  of  which  are  of  noxious  or 
troublesome  species. 

Animal  food. — ^Ants  appear  to  be  a  favorite  food.  They  were  found 
in  82  stomachs,  and  were  eaten  by  adults  as  well  as  by  young.  They 
amount,  however,  to  less  than  1  percent  of  the  whole  diet.  The  rest 
of  the  animal  food  aggregates  a  little  more  than  2  percent  and  is 
distributed  as  follows:  Beetles  in  30  stomachs,  bugs  (Hemiptera)  in 
38,  caterpillars  in  11,  grasshoppers  in  7,  flies  in  2,  spiders  in  6,  mille- 
pe<ls  in  1,  and  snails  in  2.  The  most  interesting  point  in  this  con- 
nection was  the  stomach  of  a  broodling  only  3  or  4  days  old.  Besides 
several  adult  Hemiptera,  some  ants,  caterpillars,  and  spiders,  and  a 
few  seeds,  it  contained  280  minute  insects,  which  constituted  76 
percent  of  the  stomach's  contents,  and  were  identified  as  an  immsr 
ture  form  of  a  species  of  scale,  Phenacoama  hdianiki. 

In  this  connection  the  following  extract  from  a  letter  dated  at  Los 
Angeles,  Calif.,  October  28,  1908,  by  Dr.  W.  G.  Chambers,  to  the 
Secretary  of  Agticulture  is  interesting: 

lABt  Mfty  during  the  h&tching  eeason  one  of  my  female  qutul  died  a  week  prior  to 
complctinft  the  lutch.  An  f ncandeflcont  light  of  8  caadlepower  was  subatituted,  the 
roault  being  lb  bbby  quail,  very  wild  at  first,  not  understanding  human  aounds 
or  language,  but  finalljL  becoming  as  docile  aa  pet  chickens.  They  were  laised  in 
my  back  yard,  running  at  large  after  the  first  week. 

A  number  of  Marguerite  bushes  which  grow  in  profusion  in  the  yard  were  so  infested 
with  black  scale  that  I  bad  decided  to  uproot  them  and  had  postponed  doing  so,  as 
the  little  quail  worked  so  persistently  among  the  branches;  upon  investigation  I 
diacoverH  them  eating  the  scale  and  twittsring  happily;  they  would  swallow  the 
fully  dovelopod  ecale  and  thoroughly  clean  the  brenchea  of  all  thoee  undeveloped. 

The  young  in  tlie  Rrst  week  of  life  eat  animal  matter  to  the  extent 
of  from  50  to  75  percent  of  the  food,  but  by  the  time  tJiey  are  4 
wcH'ka  old  they  take  little  if  any  more  animal  food  than  the  adults. 

Vegetable  food. — The  vegetable  part  of  the  quail's  food  may  be 
divided  into  fruit,  grain,  aeoda,  and  forage.  Fruit  appeared  in  106 
stomachs,  and  aggregatpa  2.3  percent  of  the  yearly  diet.  It  was  dis- 
tributed na  follows:  Grapes  in  7  stomachs,  prunes  in  9,  apple  in  3, 
Rubus  (hliicklHirry  or  raapberry)  in  4,  olive  in  1,  elderberry  in  21, 
finowborry  in  8,  manzanita  in  2,  huckleberry  in  11,  and  rose-hawa  in  3. 
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Pulp  and  skina,  identified  as  fruit  only,  were  found  in  27  stomachs, 
and  unknown  seeds,  probably  those  of  some  small  fruit  or  berry, 
occurred  in  10  stomachs.  It  is  evident  that  the  percentage  of  any 
one  of  the  above  is  insignificant.  Stomach  examination  throws  no 
new  light  upon  the  quail's  grape-eating  habit's,  except  to  show  that 
the  ravf^es  complained  of  are  exceptional.  That  fruit  does  not  con- 
stitute any  important  part  of  the  bird's  annual  food  is  clearly  proved. 

Grain  was  found  in  133  stomachs,  and  constitutes  6.4  percent  of 
the  food.  It  was  distributed  as  follows:  Corn  in  14  stomachs,  wheat 
in  15,  oats  in  13,  barley  in  89,  and  rye  in  2.  The  principal  complaints 
against  the  quail  on  the  score  of  grain  eating  are  that  flocks  sometimes 
visit  newly  sown  fields,  and  eat  large  quantities  of  the  seed.  Walter 
E.  Bryant  says  on  this  point: 

Two  malBB  which  I  shot  odq  eveniiig,  bb  they  were  going  to  rooet  for  the  iiif^t,  after 
having  been  feeding  on  a  newly  aown  field,  contained  the  following,  mainly  in  the 
crop:  (a)  Two  hundred  and  ten  whole  graioa  of  buley,  6  pieces  of  broken  barley, 
3  graine  of  '  cheat, '  and  1  of  wheat,  beaidee  a  few  barley  hulls,  some  clover  leaves,  and 
alfilaria;  (6)  one  hundred  and  eighty-five  whole  grains  of  barley,  6  broken  piec«e, 
4grainBof 'cheat,'and  2  of  wheat;  also  barley  hulls,  clover,  and  alfilaria.  The  flock 
numbered  nearly  or  quite  20  birdB." 

Only  one  report  accuses  the  bird  of  eating  grain  from  the  harvest 
field.  Mr.  W,  T.  Craig,  of  San  Francisco,  writing  to  the  United 
States  Department  of  Agriculture,  says: 

I  have  observed  the  quail  enter  a  field  of  wheat  to  the  number  of  thousands,  and  had 
they  not  been  driven  away  they  would  have  destroyed  the  whole  crop. 

Stomach  examination  does  not  indicate  any  month  in  which  grain 
is  eaten  in  excess  of  other  food.  January  shows  the  highest  per- 
centage, 12.4,  but  November  is  nearly  as  high,  while  December, 
although  between  the  two,  shows  less  than  3  percent.  A  little  more 
than  3  percent  was  eaten  in  February,  and  none  at  all  in  March  and 
April,  though  the  newly  sown  grain  would  be  accessible  in  one  at 
least  of  these  months.  June  and  July,  the  harvest  months,  show 
respectively  4.1  percent  and  10.7  percent.  In  fact  the  stomach  record 
plainly  indicates  that  the  quail  does  not  make  special  search  for  grain, 
but  being  naturally  a  seed  eater  takes  grain  when  it  comes  in  the  way. 

The  seeds  of  a  multitude  of  plants  which  have  no  apparent  useful 
function  except  to  increase  by  their  decay  the  deposit  of  humus  in  the 
soil  constitute  the  staff  of  life  of  the  quail.  In  this  particular  inves- 
tigation they  aggregate  62.5  percent  of  the  food  of  the  year.  They 
appear  in  stomachs  taken  in  every  month  and  reach  a  good  per- 
centage in  each,  the  only  months  that  show-  much  diminution  in 
quantity  being  January,  February,  March,  and  April,  when  new 
forage  partly  replaces  seeds.  The  percentage  is  highest  in  June,  85.9, 
but  shows  no  great  failing  off  from  July  to  December  inclusive. 
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Seventy-three  kinds  of  seeds  were  identified,  at  least  generically,  and 
more  than  half  of  them  were  determined  specifically.  Many  more 
were  ground  yp  so  as  to  he  unrecf^nizahle.  The  following  ia  a  list  of 
the  seeds  with  the  number  of  stomachs  in  which  each  kind  occurred : 

Poverty  weed  {Iva  axUlarv) 8 

Gum  weed  [Orimidia  tquarro*a) 2 

Bur  marigold  {B^dent  ep.) 17 

Sunflewer  (HsItanJAwjsp.) 1 

Tarweed  {Madia  taliva) 67 

Mayweed  {Anthania  ootula) 27 

Milk  thistle  (Stij/frum  nwrianum) 14 

Thistle  (Cvaiumap.) ■. 5 

Bleaeed  thieUe  (CnicM*  6en««(*u«) 1 

Bur  thistle  {Cerdaurta  melilermt) 201 

Sow  thistle  (Sonchut  atper) 2 

Sow  thistle  (SoneJau  okraeetu) 1 

Prickly  lettuce  {Lactuea  Kariola) 4 

California  dandelion  (AgotervBp.) 2 

Blue  vervain  {Verbena hastata) 22 

Stickaeed  (EtMnotpermum  ep.) 16 

Burweed  (Amnnetia  temelala) 11 

Ribwort  {Plantago  lanctoloia) 2 

Pureh  ribwort  (Plantago  jnmki) 1 

Common  plantain  {Plantago  major) 2 

Painted  cup  {CoitUUiaep.) 1 

Black  nightshade  {Solanum  mgrtim) tO 

Dodder  ( CjMcuta  ap. ) 3 

Morning  glory  {ConvolvTiiv*  ap.) 2 

Pimpernel  {Anagallu  ep.) 2 

Carrot  {Dauau  caroia) 5 

Lupine  (Lupiniu  sp.) 150 

Bur  clover  (ifiKJica^  denticulata) 166 

Swael  clover  ( MeliUittu  alba) 6 

Clover  (TVi/biiumsp.) 75 

Deer  weed  (LoCtit  gtaber) 50 

Vetch  (Ptcioflp.) 32 

Five-finger  {PoUntilla  ep.) 1 

Turkey  mullein  {Eraitoearpta  leHgenu) ]68 

Sumac  {Rkut  laurma) 69 

Poison  oak  {Rhus  diveriiiobo) 52 

Alfilaria  {Erodimn.  ciai.Uin,um)'\  ™, 
Alfilaria  {Erodimn.  TJioicAotum)  J 

Carolina  geranium  (Ceraniumoaroltnianuni)\  .- 
Common  getanium  {Geranium,  dtuectum) . .  / 

Wood  florrel  {Oxalit  eomiadaia) 1 

TAa^ov  {MalvarotMndiJolia) U 

Shepherd's  purse  ( Cap»ella  burgapattoria) 1 

PeppergrasB  (Lepidium  sp.) 5 

Wild  radish  {Rapfuimii  tatxvta) 5 

Black  mustard  {Bramica  nigra) S2 

Wild  turnip  {Brauiea  tampeitrii) 3 

Califorma  poppy  {EschtdwlUia  califomita) 1 

Buttercup  {Ranuncubu ep.) ,.  34 
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Water  crowfoot  (Kanuneuitu  aquatUu) 3 

Miner's  lettuce  ( Monlia  •perfoliata) 26 

Red  maidB  {Calandraaa  inemieti) 58 

Pigweed  {Chenapodium  album) 11 

Rou^  pigweed  {Awannthiu  retrofienu) 77 

Com  Bpuny  (Spergula  arvetuit) 1 

Commoo  chickweed  {SUUarvi  media) 62 

Field  chickweed  {Ceraitium  arveme} 2 

Sleepy  catchfly  (Silene  antirrhiTUi) 58 

Bl&ck  bindweed  (Polygonum  con'volimiut) 1 

Dotted  Bmartweed  (Polygmium  puaclalum) 2 

CommoD  knotweed  (Polygonutn  lapaUafolitim) 2 

Wire  grass  (Polygonum  aviculare) 56 

Curly  dock  {fium«i  (Tiapu*) 9 

8om[  (Rumex  aaUMlla) 59 

Sedge  (Car«CBp.) 26 

Galingale  (Cypervt  ep.) 7 

Rag  glass  (Lolium  pirenru) 66 

Soft  bromo  (Bromut  hardeaceut) ! 3 

Cheat,  orcbeae  ( Sroirtu*  *ecaitnu«) 18 

Walk  gra«  (Pfw  anniw) 29 

Timothy  (PWeum  pratenw) 1 

Bear  graas  (Slipa  ittigera) 5 

Canary  gTB»  {Phalaria  caroliniana) 2 

Unidentified  seeds,  moetiy  ground  up 293 

From  this  list  it  would  appear  that  bur  thistle,  lupines,  bur  clover, 
and  turkey  mullein  are  the  favorite  seeds;  that  the  others  are  not 
distasteful  is  shown  by  the  quantities  found  in  some  stomachs.  For 
instance,  mayweed  was  identified  in  only  27  stomachs,  yet  one  stom- 
ach contained  at  least  2,000  of  these  seeds;  pigweed  (Ohenopodium) 
in  but  11,  yet  one  contained  1,000.  One  stomach  held  83  kernels  of 
barley,  592  seeds  of  geranium,  560  of  tarweed,  40  of  bur  thistle,  48  of 
clover,  80  of  alfilaria,  704  of  timothy,  32  of  catchfly,  and  5  of  snow- 
berry,  or  2,144  seeds  in  all.  Another  contained  1,696  geranium  seeds, 
14  biir  thistle,  24  knotweed,  14  tarweed,  38  bur  clover,  148  alfilaria, 
12  ray  grass,  and  1  unknown  seed,  and  a  pod  of  uncertain  origin — in 
all  1,944  seeds  and  a  pod.  In  both  cases  the  contents  of  the  crop  is 
included  with  that  of  the  stomach  or  gizzard.  These  samples  indicate 
considerable  variety  in  the  quail's  diet,  even  in  one  meal. 

Grass  and  other  forage  constitute  a  little  over  25  percent  of  the 
quail's  annual  food.  Forage  amoimts  to  less  than  1  percent  in  June, 
remains  about  the  same  untU  October,  and  increases  somewhat  in 
November.  In  January  it  becomes  important,  and  it  reaches  nearly 
60  percent  of  the  food  for  the  next  four  months.  The  maximum,  85 
.  percent,  occurs  in  March;  but  this  percentage,  based  on  only  one 
stomach,  can  not  be  considered  final.  Seeds  and  forage  are  practically 
complementary  to  each  other — that  is,  as  one  increases  the  other  de- 
creases. Jime,  which  shows  the  least  forage,  has  the  largest  percentage 
of  seeds.    Leaves  of  red  and  of  bur  clover  and  of  alfilaria  were  the 
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favorite  kinds,  and  in  some  cases  constituted  the  ^ole  stomach  con- 
tents. Blades  of  grass  are  frequently  taken.  A  few  bits  of  acom,  and 
perhaps  other  nuts,  were  eaten,  but  the  quantity  is  insignificant. 

8UMUA.BT. 

From  the  above  analysis  of  the  food  of  the  California  quail,  it  is 
apparent  that  under  normal  conditions  the  farmer  and  fruit  grower 
have  nothing  to  fear  from  its  ravages.  When,  however,  lar^  areas 
of  chaparral  land  are  cleared  and  brought  under  cultivation,  it  is 
natural  that  the  products  of  garden  and  vineyard  should  be  eaten  to 
a  greater  or  less  extent  by  quail,  which  abound  in  such  localities. 
On  the  other  hand,  its  seed-eating  record  is  greatly  in  its  favor. 
Usually  there  is  httle  difficulty  in  getting  rid  of  a  superfluity  of  game 
birds;  in  fact,  in  most  cases  the  trouble  is  to  prevent  their  exterminar 
tion.  A  bird  so  large,  so  easily  trapped,  so  valuable  as  food,  and 
withal  one  whose  pursuit  affords  such  excellent  sport  as  the  valley 
quail,  will  probably  not  become  numerous  enough  to  do  serious 
damage  except  locally  and  under  unusual  conditions,  and  then  a 
reduction  of  niunbers  is  the  easiest  and  simplest  cure.  Permits  to 
trap  quail  on  one's  own  premises  are  obtainable  in  California  on 
application  to  the  State  fish  commissioner.'  After  the  birds  have  been 
sufficiently  reduced,  they  can  be  kept  within  reasonable  limits  by  a 
moderate  amount  of  shooting  in  the  proper  season. 

VOOBPBOEEIl  FAULT. 

(Picidffl.) 

Among  the  useful  birds  of  the  State  few  take  h%her  rank  than  the 
woodpeckers.  They  are  mainly  arboreal,  and  most  of  them  may  be 
designated  as  conservators  of  the  forest  in  the  strictest  sense.  The 
larvie  of  certain  species  of  beetles  and  moths  live  either  under  the 
bark  or  within  the  solid  wood  of  trees,  where  they  are  safe  from  the 
attacks  of  birds,  except  such  as  are  furnished  by  nature  with  special 
tools  for  digging  into  wood  and  bark.  In  this  respect  our  native 
woodpeckers  are  in  general  highly  favored.  The  peculiar  structure 
of  their  chisei-ahaped  beak,  combined  with  sharp  claws  and  a  stiffened 
tail  for  support,  enables  them,  when  they  have  located  their  prey, 
to  drill  down  to  it  through  several  inches  of  wood  and  draw  it  forth 
with  their  tongue.  This  latter  organ,  in  the  more  typical  species  of 
the  family,  is  long,  cylindrical,  and  barbed  at  the  tip,  being  particu- 
larly well  adapted  for  probing  the  burrows  of  boring  insects. 

Twenty-one  species  and  subspecies  of  woodpeckers  occur  in  Cali- 
fornia. Of  these  about  half  a  dozen  are  sufficiently  abundant  and 
widely  distributed   to   be  economically  important.    The    average 
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amouDt  of  insect  food  in  the  stomachs  of  the  six  species  discussed  in 
the  following  pages  .is  62  percent  of  the  whole  contents. 

It  is  unfortunate  that  the  most  valuable  species  of  our  woodpeckeiB 
are  not  abundant.  In  many  parts  of  the  country  the  downy  and  hairy 
woodpeckers  are  quite  rare  and,  what  is  worse,  appear  to  be  dimin- 
ishing in  numbers.  As  they  are  among  the  most  valuable  of  our 
species,  it  is  worth  while  to  inquire  into  the  cause  of  their  scarcity 
and  if  possible  to  devise  efficient  remedies.  In  most  sections  these 
birds  can  obtain  an  abundance  of  food,  and  as  they  are  not  perse- 
cuted, so  far  as  known,  the  most  probable  cause  for  their  scarcity 
would  appear  to  be  the  lack  of  suitable  nesting  sites.  This  is  es- 
pecially true  in  the  northeastern  part  of  the  United  States  where  the 
war  waged  upon  the  gipsy  and  brown-tail  moths  has  led  to  the  trim- 
ming of  all  dead  trunks  and  Umbs  from  forests  and  orchards,  so  that 
the  woodpeckers,  which  as  a  rule  dig  new  nesting  holes  every  year,  are 
left  with  no  places  in  which  to  nest.  In  Germany,  after  much  experi- 
mentation, it  has  been  found  possible  to  construct  nesting  boxes  which 
the  European  woodpeckers  freely  use.  There  can  be  no  reasonable 
doubt  that  a  similar  result  can  be  attained  in  this  country.  Pending 
experiments  and  as  a  step  in  the  right  direction,  it  would  be  well  for 
orchardists  to  leave  the  stubs  of  dead  limbs  on  orchard  trees  as  sites 
for  the  nests  of  woodpeckers.  While  the  woodpecker  may  use  the 
nest  it  excavates  only  one  season,  the  hole  will  be  available  for  blue- 
birds, wrens,  chickadees,  and  nuthatches  in  succeeding  yeara.  The 
experiment  of  inducing  our  woodpeckers,  especially  the  downy  and 
bury,  to  build  in  artificially  constructed  nesting  boxes  is  well  worth 
patient  and  persistent  experiment. 

HAIBY   WOODPECKER. 

(Dryobatet  vitloms  harrui  and  hyloKoput.) 

Two  subspecies  of  the  hairy  woodpecker  occur  in  California,  and 
between  them  theyoccupy  nearly  the  whole  State  at  some  time  of  the 
year.  Their  favorite  haunts  are  open  groves  and  orchards,  and  as  for- 
ests disappear  and  fruit  trees  increase  in  number,  they  will  probably 
more  and  more  inhabit  orchards.  That  the  hairy  woodpecker  is  far 
from  abundant  at  present  is  unfortunate,  for  its  food  habits  make  it  of 
great  economic  importance.  Only  27  stomachs  have  been  examined, 
but  the  dates  of  collection  are  well  distributed.  Seven  is  the  greatest 
number  taken  in  any  one  month  (September),  and  none  at  all  were 
obtained  in  March,  May,  August,  and  October.  While  this  number 
is  sufficient  to  afford  a  general  idea  of  the  kind  of  food  the  bird  prefers, 
it  does  not  furnish  reliable  data  as  to  the  relative  proportions  of  the 
different  constituents. 
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OF  the  contents  of  the  27  stomachs,  78  percent  consisted  of  animal 
matter,  nearly  all  of  which  was  either  insects  or  spiders.  The  remain- 
ing 22  percent  was  made  up  of  various  vegetable  substuices.  In  the 
relative  proportions  of  animal  and  vegetable  food  the  California  bird 
differs  somewhat  from  the  eastern  subspecies,  the  diet  of  which  con- 
sists of  68  percent  of  animal  matter  to  32  of  vegetable. 

Animal  food. — Of  the  various  items  in  the  food  of  the  western 
hairy  woodpecker,  the  most  important,  as  well  as  the  largest,  is  the 
larviB  of  wood-boring  beetles  (Cerambycidte  and  Buprestidse).  These 
aggregate  for  the  year  neariy  49  percent  of  the  total.  This  is  a  much 
greater  proportion  than  is  eaten  by  the  eastern  subspecies,  and  is 
probably  not  exceeded  by  any  other  bird.  Each  of  several  stomachs 
contained  more  than  20  larvie.  When  the  immense  damage  done  by 
these  borers  to  forest  trees,  as  well  as  to  orchards,  is  considered,  it  is 
hardly  possible  to  overestimate  the  value  of  this  woodpecker's  serv- 
ices. Moreover,  these  insects  are  concealed  and  protected  from  the 
attacks  of  all  birds  except  those  of  this  family.  Most  of  these  insects 
are  taken  in  the  cooler  months,  the  fewest  being  eaten  in  July.  One 
stomach  taken  in  February  contained  70  percent  of  wood-borers,  and 
the  remainder,  or  30  percent,  consisted  of  other  harmful  beetles. 
Two  stomachs  taken  in  April  contained  an  average  of  76  percent  of 
these  destructive  borers  and  6  percent  of  other  beetles.  Beetles 
belonging  to  various  families,  nearly  all  of  them  harmful,  and  some 
very  injurious,  amount  to  over  9  percent  of  the  food. 

Anta  are  usually  a  favorite  article  of  food  with  woodpeckers,  but 
with  the  California  hairy  woodpeckers  they  constitute  less  than  3 
percent  of  the  year's  food.  This  is  somewhat  surprising,  as  the 
eastern  bird  eats  them  to  the  extent  of  17  percent.  Other  Hymenop- 
tera,  including  wasps,  amount  to  less  than  2  percent. 

Caterpillars  exceed  11  percent,  and  stand  next  to  beetles  in  im- 
portance. Many  of  them  are  of  wood-boring  species  and  evidently 
were  dug  out  of  trees. 

A  few  miscellaneous  insects  and  some  spiders  complete  the  animal 
food.  Several  stomachs  contained  segments  of  millepede,  or  thou- 
sand legs,  and  one  held  the  remains  of  one  of  those  bristly  creatures 
known  as  jointed  spiders  (Solpugidffi) . 

Vegetahlefood. — -The  vegetable  part  of  the  diet  may  be  divided  into 
fruit,  seeds,  and  miscellaneous  substances.  Fruit  amounts  to  6  per- 
cent, and  consbts  of  the  smaller  kinds,  probably  mostly  wild  species. 
Rubus  seeds  (raspberry  or  blackberry),  found  in  several  stomachs, 
were  the  only  fruits  positively  identified.  Seeds  a^regate  nearly  12 
percent,  and  all  that  were  determined  belonged  to  coniferous  trees. 
The  miscellaneous  part  contains  a  little  mast  and  some  cambium, 
or  inner  bark,  but  is  mostly  rubbish,  such  as  rotten  wood,  probably 
swallowed  accidentally  with  the  beetle  lorvn. 
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The  above  brief  review  of  the  food  of  the  hairy  woodpecker  indicates 
that-  nearly  h^f  its  yearly  food  consists  of  larvffi  of  some  of  the 
most  destructive  insects  known,  while  this  service  is  not  offset  by  the 
destruction  of  any  useful  product.  The  other  elements  of  the  bird's 
food  are  either  beneficial  or  neutral.  It  is  unfortunate  that  the  species 
is  not  more  abundant  on  the  Pacific  coast. 

DOWNY    WOODPECKER. 

(Dryobalu  pubeiceiu  gairdneri  and  other  BubspecieH.) 

To  the  ordinary  observer  the  downy  woodpecker  is  only  a  miniature 
edition  of  the  hairy,  which  it  resembles  in  everything  but  size.  It 
seems,  however,  to  be  far  more  abundant  than  its  lai^er  relative, 
especially  in  California.  It  is  much  more  domestic  than  the  hairy, 
and  frequents  orchards  and  gardens  and  the  vicinity  of  houses.  Its 
food  consists  of  the  same  elements  but  in  different  proportions.  The 
following  report  is  based  on  an  examination  of  80  stomachs,  taken  in 
every  month  of  the  year.  The  food  consists  of  77  percent  of  animal 
matter  to  23  of  vegetable,  thus  agreeing  closely  with  the  diet  of  the 
hairy. 

Animal  food. — ^The  animal  food  is  composed  of  insects,  with  a  few 
spiders.  The  western  downy  eats  16  percent  of  wood-boring  larvie, 
a  little  more  than  the  eastern  downy,  but  less  than  one-third  aa  much 
as  the  hairy  woodpecker.  Other  beetles  amount  to  13  percent.  They 
are  mostly  harmful  species,  the  exception  being  a  few  Carabide,  or 
predaceous  ground  beetles. 

Ants  are  eaten  to  the  extent  of  12  percent,  which  is  less  than  half 
the  quantity  taken  by  the  eastern  subspecies.  While  ants  may  some- 
times subserve  a  useful  purpose,  they  are  for  the  most  part  annoying 
or  noxious.  It  is  well  known  that  they  protect  and  foster  plant  lice, 
and  they  often  injure  timber  by  boring  galleries  through  it,  frequently 
beginning  in  the  abandoned  burrow  of  a  beetle  larva.  In  houses 
they  are  an  unmitigated  nuisance,  and  in  gardens  and  lawns  are  often 
equally  obnoxious.  For  these  reasons  the  habitual  destruction  of 
ants  by  woodpeckers  is  commendable.  Other  Ilymenoptera  amount 
to  less  than  2  percent,  and  consist  of  wasps  and  wild  bees. 

The  largest  item  in  the  food  of  the  downy  is  made  up  of  caterpillars, 
pupie,  and  a  few  adult  moths.  These  aggregate  a  little  over  21  per- 
cent. PupSB  of  the  codling  moth  were  identified  in  4  stomachs  and 
the  larvtB  in  2,  of  which  one  contained  16  entire  full-grown  larvje. 
Another  held  the  remains  of  20  of  these  pernicious  insects.  From 
investigations  during  the  past  few  years  it  appears  that  birds  con- 
stitute a  most  efficient  natural  check  to  the  spread  of  tliis  destruc- 
tive moth,  especially  such  birds  as  woodpeckers,  titmice,  nuthatches, 
and  creepers,  which  obtain  much  of  their  food  from  crevices  in  the 
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bark  of  trees.  It  behooves  the  orchardist  to  see  that  these  birds  &re 
carefully  protected  on  his  premises  and  encouraged  in  every  po»- 
sible  way. 

The  Hemiptera,  or  bugs,  which  appear  in  the  food  of  the  downy 
woodpecker  are  plant  lice  and  scales,  with  a  few  other  forms.  They 
amount  to  10  percent  of  the  year's  food,  but  all  were  eaten  in  the 
seven  months  beginning  with  March,  and  averaged  17  percent  for  each 
of  these  months.  Scales  were  found  in  8  stomachs,  and  in  one  they 
constituted  83  percent  of  the  contents.  The  black  olive  scale 
iSaigsetia  olex)  was  the  only  one  identified.  Plant  lice  were  found 
in  11  stomachs,  but  none  were  specifically  identified,  although 
some  were  of  the  woolly  species.  That  these  are  a  favorite  food  is 
shown  by  the  quantity  eaten.  Five  stomachs  contained  the  follow- 
ing percentages:  94,  94,  84,  81,  and  80.  These  creatures  are  so 
fragile  that  the  process  of  digestion  soon  destroys  their  shape,  and 
it  is  highly  probable  that  small  numbers  were  contained  in  many 
more  stomachs  but  were  not  identified. 

Grasshoppers,  although  a  favorite  article  of  bird  food,  are  entirely 
ignored  by  the  downy  woodpecker.  This  emphasizes  the  arboreal 
habits  of  this  species,  as  most  birds  feed  upon  grasshoppers,  when 
in  season,  in  preference  to  their  ordinary  food.  Flies  also  are  prac- 
tically absent  from  the  diet  of  the  downy.  A  few  miscellaneous 
insects  and  spiders,  amounting  in  ail  to  3  percent,  make  up  the 
remainder  of  the  animal  food. 

Vegetable  food. — The  vegetable  part  of  the  food  may  be  arranged 
under  three  heads — fruit,  seeds,  and  miscellaneous  items.  Fruit 
was  found  in  14  stomachs,  and  amounts  to  9  percent  of  the  food. 
Cherries  were  i<1entified  in  a  few  stomachs,  and  apples,  or  a  similar 
fruit,  in  several  more;  but  most  of  the  remains  were  skins  of  small 
berries  not  further  identified.  Evidently  this  bird  does  little  or  no 
damage  to  fruit.  Seeds  amount  to  a  little  more  than  7  percent,  and 
are  mostly  those  of  poison  oak,  which  the  downy,  in  common  vrith 
many  other  birds,  aids  in  disseminating.  Grain  (oats)  was  found 
in  2  stomachs.  The  miscellaneous  vegetable  food,  7  percent,  consists 
of  mast,  or  acorn  meat,  a  little  cambium,  and  rubbish. 

Food  of  young. — A  nest  of  young  downies  was  watched  for  12  one- 
hour  periods  during  six  days,  and  the  number  of  feedings  noted  aa 
follows : 
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In  the  twelve  hours  during  which  the  birds  were  watched,  the 
nestlings  were  fed  160  times,  an  average  of  13 J  times  per  hour;  or 
each  of  the  4  was  fed  more  than  three  times  per  hour.  The  nest  . 
was  in  a  stub  of  a  cherry  tree  in  a  mixed  orchard,  and  apparently 
atl  the  foraging  was  done  in  the  immediate  vicinity,  as  food  was 
brought  too  often  to  have  been  carried  any  great  distance;  moreover, 
the  parent  birds  were  frequently  seen  searching  the  trees.  Both 
parents  took  part  in  caring  for  the  young,  one  often  waiting  patiently 
near  by  while  the  other  fed  the  nestlings.  At  first  the  parent  birds 
entered  the  nest  chamber  when  they  came  with  food,  but  later,  as 
the  nestlings  grew  larger,  they  remained  outside,  thrusting  their  heads 
in  at  the  opening.  The  food  nearly  always  appeared  as  a  white  mass 
in  ihe  beak,  which  led  to  the  suspicion  that  the  young  were  being  fed 
with  woolly  aphids.  The  parent  birds  came  from  the  direction  of 
a  number  of  apple  trees  which  were  badly  infested  with  this  pest,  and 
the  bark  of  the  trees  showed  places  from  which  the  insects  had  been 
recently  taken.  Thus  it  was  practically  certain  that  aphids  were 
being  fed  to  the  young  woodpeckers. 


From  the  foregoing  account  it  is  evident  that  the  downy  wood- 
pecker is  of  great  value  to  the  horticulturist.  Its  food  consists 
lai^ly  of  orebard  pests,  and  its  levies  upon  fruit  are  insignificRnt. 
The  orchardist  should  note  that  the  downy  makes  its  nest  in  a  cham- 
ber which  it  excavates  in  a  partly  rotten  trunk  or  limb  of  moderate 
size,  frequently  of  an  apple  tree.  Where  such  wood  occurs  in  or 
about  the  orchard,  it  should  be  left  for  the  convenience  of  the  wood- 
pecker and  his  successors,  the  wrens  and  titmice.  By  so  simple  a 
precaution  as  this  the  number  of  downies  and  of  other  useful  birds 
that  build  in  holes  may  be  materially  increased  in  an  orchard  and 
their  services  secured  without  cost  at  the  very  point  where  most 
needed.  When  trimming  dead  limbs,  it  is  necessary  only  to  leave  a 
few  inches  of  the  stub,  which  is  not  unsightly,  and  which  answers 
all  the  purposes  of  the  woodpecker. 

NUTTALL  WOODPECKER. 

(DryobaUt  nutlalH.) 

The  Nuttall  woodpecker  is  well  distributed  over  California  west 
of  the  Sierra  Nevada,  hut  is  less  abundant  than  the  downy  and  not 
quite  so  domestic.  It  is  rather  more  fond  of  big  oaks  and  other 
forest  trees  than  of  the  orchard,  but  is  often  found  on  fruit  trees. 

The  following  analysis  of  its  food  is  based  upon  the  examination  of 
the  contenta  of  46  stomachs,  taken  in  various  parts  of  the  State  and 
in  every  month  except  May.    The  first  division  of  the  food  into 
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animal  and  v^etable  matter  gives  78  percent  of  the  former  to  22 
percent  of  the  latter,  exactly  the  same  as  in  the  case  of  the  hairy 
woodpecker. 

Animal  food. — Of  the  animal  food,  beetles  are  the  largest  item, 
and  amount  to  nearly  34'  percent.  They  consist  largely  of  larval 
Cerambycidte,  or  borers.  While  not  bo  good  a  driller  for  insects  as 
the  hairy,  the  efforts  of  the  Nuttall  are  not  to  be  despised.  It  destroys 
a  goodly  number  of  wood-borers,  but  it  eats  more  adult  beetles  of  other 
families  than  do  either  of  the  species  whose  food  has  been  discussed. 
A  considerable  number  of  small  leaf  beetles  (ChrysomeUds)  are  eaten 
by  the  Nuttall,  and  are  probably  taken  from  leaves.  It  eats  also 
click  beetles  (Elateridse),  darkling  beetles  {Tenebrionidse),  and 
weevils  (Rhyncophora) ,  among  which  the  genus  Baianinua,  that 
preys  upon  acorns  and  other  nuts,  was  identified.  A  few  predaceous 
ground  beetles  (Carabidie)  were  found. 

Ants  do  not  appear  to  be  a  favorite  food  of  this  woodpecker,  and 
they  were  eaten  very  irregularly.  They  constituted  36  percent  of 
the  food  in  June,  22  percent  in  September,  and  appear  in  small  quan- 
tities in  January  and  August,  but  are  completely  wanting  in  the  other 
months.  The  average  for  the  year  is  less  than  6  percent.  Other 
Hymenoptera  form  practically  the  same  percentage,  but  nearly  all 
were  contained  in  a  single  stomach  taken  in  December. 

Hemiptera  (bugs),  like  ants,  are  taken  very  irregularly  and  occur 
either  in  considerable  quantities  or  not  at  all.  In  January  they 
amount  to  46  percent  of  the  food  of  the  month,  in  February  to  28 
percent,  in  June  to  10  percent,  in  July  to  36  percent,  but  in  the  other 
months  ilo  not  appear.  The  average  for  the  year  is  1 1  percent.  They 
belong  to  several  famihes,  but  no  special  pest  is  prominent.  Scales 
were  found  in  two  stomachs  and  plant  hce  in  one.  Three  stomachs 
contained  remains  of  the  box-elder  bug,  Leptocoris  trivittatua,  of 
which  two  stomaclis  contained  between  30  and  40  spe<;imens  e.ach. 
This  bug  is  very  abundant  in  some  places  at  times,  and  injures  the 
box-elder  tree.     It  has  also  done  some  damage  to  fruit. 

Diptera  (flies)  were  found  only  in  the  stomachs  taken  in  June. 
They  amounted  to  12  percent  for  that  month  or  1  percent  for  the 
whole  year. 

Caterpillars  stand  next  to  beetles  in  the  quantity  eaten  by  the 
Nuttall  woodpecker.  They  amount  to  over  13  percent  of  the  food, 
and,  except  in  the  three  winter  months,  appear  very  regularly. 
Many  of  them  are  of  the  wood-boring  kinds,  but  leaf-eaters  also  are 
present.  Various  other  insects,  insects'  eggs,  and  a  few  spiders 
amount  to  7  percent,  and  complote  the  animal  food. 

Vegetable  food. — Fniit  amounts  to  1 1  percent,  or  half  of  the  vege- 
table food.  Naturally  most  of  it  was  taken  during  the  summer  and 
fall  montlis,  although  the  one  stomach  taken  in  December  contained 
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35  percent  of  fruit  pulp  not  further  identified.  The  greater  part  of' 
the  fruit  eaten  is  of  wild  species,  of  which  the  elder  (SamMicus)  is  the 
favorite.  Rubus  fruits  (raspberry  or  blackberry)  were  found  in  a 
few  stomachs.  Probably  this  bird  will  never  do  any  serious  harm  by 
eating  fruit.  Seeds  of  poison  oak,  cambium,  and  mast  (acorns)  make 
up  the  other  11  percent  of  the  vegetable  food,  and  hare  no  special 
economic  interest,  except  that  the  scattering  abroad  of  the  seeds  of 
poison  oak  is  a  nuisance.  Taken  as  a  whole,  the  vegetable  food  of 
the  Nuttall  is  of  little  economic  importance. 


Wbile  the  evidence  at  hand  does  not  show  that  this  bird  feeds  on 
any  specific  pest,  yet  it  is  doing  good  in  preying  upon  noxious  insects 
in  general;  moreover,  it  does  not  injure  any  product  of  husbandry. 
It  should  therefore  be  encouraged  to  pursue  its  good  work. 

BED-BRKAHTED  BAPSUCKER. 

{Sphyrapiaa  rvher.) 

While  the  red-breasted  sapsucker  inhabits  most  of  California  at 
some  time  of  tlie  year,  it  is  generally  absent  from  the  valleys  during 
the  warmer  months,  usually  retiring  to  the  mountains  and  forest 
regions  to  breed. 

Of  the  24  stomachs  of  this  species  received,  nearly  all  were  taken 
in  fruit-growing  sections,  and  represent  only  the  months  from  Sep- 
tember to  March  inclusive.  Statements  based  upon  the  examination 
of  so  little  material  can  scarcely  be  considered  final,  but  considerable 
knowledge  may  be  gained  of  the  kinds  of  food  eaten,  even  if  the 
relative  quantities  can  not  be  determined.  The  food  consists  of  63 
percent  of  animal  matter  and  37  percent  of  vegetable. 

Animal  food. — Seventy-five  percent  of  tlie  animal  food  consists  of 
ants,  and  the  average  per  montli  is  40  percent  of  tlie  whole  diet.  Two 
stomachs  taken  in  January  contained  an  average  of  49  percent  each. 
One  stomach  collected  in  Marcli  held  84  percent,  and  one  in  September 
was  completely  filled  with  them.  In  otlier  montlis  the  amounts  were 
less.  In  respect  to  ant  eating  tliis  sapsucker  keeps  up  the  reputation 
of  the  family.  Otlier  Hymenoptera  aggregate  only  a  little  more  than 
7  percent,  and  all  were  found  in  stomachs  taken  from  October  to 
December  inclusive. 

This  bird,  like  its  eastern  relative,  has  Uie  liabit  of  removing  patches 
of  bark  from  certain  live  trees,  usually  willows,  for  the  sake  of  cam- 
bium and  of  the  sap  which  exudes;  and  it  also  eats  the  insects  at- 
tracted by  the  sap,  which  are  mostly  bees,  wasps,  and  ants;  prob- 
ably this  accounts  for  the  large  predominance  of  Hymenoptera  in  the 
sapsucker's  diet. 
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Beetles  amounted  in  January  to  3,5  perceirt,  in  November  to  1.4 
percent,  in  December  to  0.7  percent,  with  none  at  all  in  the  other 
months.  The  average  for  the  whole  year  is  only  0.8  percent.  No 
larviB  of  wood-borers  were  found,  and  apparently  this  bird  nevOT  aids 
the  hairy  woodpecker  in  the  good  work  of  destroying  these  creatures. 
The  species  eaten  were  mostly  small  leaf  beetles  (ChrysomeUdse),  with 
a  few  weevils. 

Hemiptera  (bugs)  and  Diptera  (flies)  were  entirely  wanting  in  the 
stomachs  examined.  Caterpillars  were  presentin  two  stomachs,  both 
taken  in  October.  They  amounted  to  5  percent  of  the  food  of  that 
month.  One  stomach  taken  in  February  was  entirely  filled  by  a  large 
centipede. 

Vegetable  food. — The  v^etable  part  of  the  food  of  the  red-breasted 
sapsucker  falls  naturally  into  three  divisions — fruit,  seeds,  and  other 
vegetable  matter.  As  the  bird  is  not  present  in  the  fruit-growing 
sections  of  the  State  when  fruit  is  ripe,  it  can  not  make  great  inroads 
upon  the  orchard.  While  fruit  aggregates  nearly  17  percent,  it  is 
mostly  wild  or  of  worthless  varieties.  Figs,  whose  seeds  and  pulp 
were  found  in  one  stomach,  were  the  only  cultivated  kind  identified. 
Several  stomachs  contained  berries  of  the  pepper  tree  (Schinus  moUe) , 
one  contained  cascara  berries  (Rtutmnus  calif omicua) ,  and  in  several 
were  unidentified  seeds  and  pulp.  Seeds  amount  to  about  9  percent, 
and  are  those  of  the  poison  oak,  with  a  few  otliers.  The  miscellaneous 
item  is  made  up  almost  entirely  of  cambium,  or  the  inner  bark  of  trees, 
and  amounts  to  about  1 1  percent  of  the  whole  food. 


It  is  evident  that  the  red-breasted  sapsucker  falls  isx  below  some 
other  members  of  its  family  in  economic  importance.  It  does  not 
prey  upon  tlie  worst  pests  of  the  orchard  and  forest,  but  on  the  other 
hand  it  does  not  feed  on  the  products  of  the  orchard  or  farm.  It 
injures  trees  by  tapping  holes  in  tlie  bark  and  by  stripping  it  off  in 
patches,  for  which  reason  this  sapsucker  may  be  considered  more 
harmful  than  beneficial. 

CALIFOBNIA  WOODPECKEfi. 
{Mdanerpa/ormidvtmu  bmrdi.) 
The  California  woodpecker  is  distributed  throughout  a  lai^  part 
of  the  State,  but  is  in  the  main  confined  to  places  where  there  is  an 
abundance  of  large  oaks — trees  for  which  it  appears  to  have  a  special 
hking  and  from  which  it  derives  much  of  its  subsistence.  Wherever 
it  lives  it  is  usually  abundant  and  the  most  noticeable  element  of  the 
bird  fauna,  attractii^  attention  both  by  its  loud  cries  and  by  its  con- 
spicuous flight.  It  is  one  of  the  few  woodpeckers  whose  food  is  more 
largely  vegetable  than  animal. 
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Of  all  the  woodpeckers  the  Califomia  has  made  most  impression  on 
nonscientific  observers,  owing  to  ita  peculiar  habit  of  drilling  holes 
into  the  trunks  and  branches  of  dead  trees  or  into  the  bark  of  living 
ones,  in  each  of  which  it  stores  an  acorn.  Wherever  the  bird  is  abun- 
dant every  dead  trunk  or  large  branch  is  punctured  with  holes,  fre- 
quently less  than  an  inch  apart.  So  zealous  is  it  in  this  work  Uiat 
when  trees  are  not  available  it  often  drills  holes  in  cornices,  church 
spires,  telegraph  and  telephone  poles,  and  fence  posts.  The  wood- 
pecker does  not  get  the  benefit  of  all  its  hoarded  acoms  by  any 
means,  for  jays,  rats,  mice,  and  squirrels  have  learned  where  they  can 
obtain  food  in  winter,  and  are  not  backward  in  helping  themselves 
to  the  woodpecker's  stores.  As  this  robbery  of  his  larder  is  resented 
by  the  owner,  it  leads  to  endless  quarrels. 

For  the  laboratory  investigation  of  the  food  of  the  Califomia  wood- 
pecker 75  stomachs  were  available.  They  were  taken  in  every  month 
except  February,  April,  and  May,  the  greater  number  in  June  and  July, 
when  the  bird's  chances  to  do  mischief  are  greatest.  The  food  con- 
sists of  22.43  percent  of  animal  matter  to  77.57  percent  of  vegetable. 
This  is  the  highest  percentage  of  vegetable  matter  yet  found  in  the 
stomach  of  any  woodpecker,  though  the  red-bellied  (CeJiturus  earo- 
linue)  comes  very  close  to  it. 

Animal  food. — Beetles  constitute  the  smallest  item  of  the  animal 
food.  They  amount  to  less  than  3  percent,  and  are  distributed  among 
several  families.  The  only  month  in  which  they  are  at  all  prominent 
is  July,  when  they  reach  nearly  15  percent.  No  wood-boring  Jarvte 
were  found.  This  would  seem  to  indicate  that  the  bird  uses  its 
chisel-shaped  bill  solely  for  the  purpose  of  boring  holes  in  which  to 
store  acoms,  instead  of  excavating  for  insects. 

Ants  amount  to  S.21  percent  of  the  food.  In  one  stomach  taken 
in  March  they  constitute  50  percent  of  the  contents,  but  in  no  other 
do  they  reach  1 1  percent.  The  specific  name  of  this  biTtifJbrmieivorus, 
ant^ating,  is  not  well  chosen,  for  ants  do  not  form  a  large  part 
of  ita  diet  as  compared  with  several  other  woodpeckers.  Other 
Hymenoptera  amount  to  6.88  percent.  More  than  half  of  these  were 
in  stomachs  taken  in  August,  when  they  aggregate  33  percent. 

A  few  bugs,  flies,  and  grasshoppers,  with  fragments  of  caterpillars, 
make  up  the  remainder  of  the  animal  food,  4.52  percent.  One  stom- 
ach contained  a  few  black  olive  scales. 

Vegetable  food. — Grain,  fruit,  and  mast  constitute  nearly  the  whole 
of  the  vegetable  food.  One  stomach  taken  in  January  contained 
nothing  but  corn,  ami  another  in  December  contained  a  few  com 
hulls.  This  is  the  whole  of  the  grain  record,  and  is  of  no  economic 
interest.  The  average  for  the  year  but  slightly  exceeds  1  percent. 
Fruit  amounts  to  a  little  more  than  24  percent,  and  was  found  in  nearly 
every  month  in  which  stomachs  were  taken.    Most  of  it  was  evidently 
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the  pulp  of  the  larger  cultivated  varieties,  though  that  in  the  stomachs 
taken  in  winter  could  have  had  no  economic  value.  Seeds  of  the 
elderberry  (Samhucus)  were  found  in  two  stomachs.  The  largest 
amounts  of  fruit  were  eaten  in  August  and  September,  when  they 
peached  59,34  and  54  percent,  respectively.  While  this  is  a  high  pier- 
centage  of  fruit,  it  is  not  believed  that  the  bird  does  any  sensible 
damage  in  the  orchard,  since  it  is  not  numerous  enough  and  does  not 
usually  frequent  cultivated  ground.  No  complaints  of  such  damage 
have  yet  been  heard. 

The  principal  item  of  food  of  the  California  woodpecker  is  acorns. 
Acorns  form  52.45  percent  of  the  year's  food,  and  were  found  in  every 
month  when  stomachs  were  taken  except  August;  as  only  three  were 
collected  in  that  month,  the  record  is  not  very  reliable.  In  Novem- 
ber, when  12  stomachs  were  taken,  mast  amounted  to  nearly  93.58 
percent  of  the  average  contents.  In  12  stomachs  collected  in  June, 
when  fruit  and  insects  are  abundant,  it  averaged  79.25  percent.  In 
July  it  fell  to  29.47  percent,  the  deficiency  of  acorns  being  made  up 
by  animal  food,  which  attains  the  highest  percentage  in  that  month. 
The  question  has  been  raised  whether  the  woodpecker  stores  acorns 
for  the  sake  of  the  meat,  or  for  the  grubs  that  frequently  develop 
therein.  Stomach  examination  shows  that,  while  the  substance  of 
the  acorn  is  eaten  freely  whenever  obtainable,  larvK  are  almost 
entirely  wanting.  It  is  therefore  the  nuts  themselves  that  the 
woodpecker  stores  for  food.  From  an  economic  point  of  view  little 
objection  to  this  acorn-eating  habit  can  be  raised.  The  acorn  crop 
is  usually  superabundant,  and  in  most  cases  can  not  be  put  to  better 
use  than  to  tide  the  woodpeckers  over  the  winter  until  insects  become 
plentiful. 


From  the  foregoing  <liscU3sion  of  the  food  of  the  CaUfomia  wood- 
pecker it  is  obvious  that  the  bird's  food  does  not  possess  high  eco- 
nomic value.  On  the  other  hand  the  bird  can  not  be  chained  with 
the  destruction  of  useful  insects  or  of  any  product  of  husbandry. 
While  it  eats  some  fruit,  it  does  not  habitually  infest  orchards,  and 
is  seldom  numerous  enough  to  be  a  serious  nuisance.  The  few  insects 
it  eats  are  nearly  all  harmful. 

The  trees  used  by  the  bird  for  storehouses  are  usually  dead  or  partly 
so,  and  in  living  trees  thepunctures  do  not  go  through  the  bark,  so  that 
no  harm  is  done.  When  holes  are  drilled  in  buildings,  fences,  or  tele- 
graph poles,  the  injury  is  real,  but  on  the  whole  the  damage  done  in 
this  way  is  not  extensive. 

When  the  beneficial  and  injurious  habits  of  the  bird  are  carefully 
weighed,  the  balance  is  decidedly  in  the  bird's  favor;  and  from  the 
esthetic  standpoint  few  birds  ore  more  interesting  and  beautiful. 
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RED-8HAFTED   FLtCKEB. 

{ColapUi  ca/cr  collarit.) 

In  food  habits  the  flickers  of  California  do  not  differ  essentially 
from  their  eastern  relatives.  They  are  usually  abundant  wherever 
there  are  trees,  and  are  frequenters  of  orchards,  though  they  usually 
choose  higher  trees  for  nesting  sites.  They  are  among  the  most  ter- 
restrial of  the  woodpeckers,  and  obtain  a  large  part  of  their  food  on 
the  ground. 

For  the  investigation  of  the  flicker's  food  118  stomachs,  taken  in 
all  months  except  January  and  May,  were  available.  In  these 
stomachs  animal  food  amounts  to  54  percent  and  vegetable  to  46 
percent. 

Animal  food. — ^Beetles,  in  either  adult  or  larval  form,  do  not  ap[>ear 
to  be  favorite  food  with  the  flicker.  They  amount  to  3  percent  of 
its  diet,  and  are  apparently  eaten  to  a  small  extent  in  every  month. 
In  August  they  amount  to  8  percent,  in  November  to  7,  and  in  all 
other  months  the  percentage  is  small.  They  belong  to  6  families, 
all  harmful  except  the  predaceous  ground  beetles  (Carabide).  These 
occurred  in  33  stomachs,  but  the  percentage  in  each  case  was  small, 
and  they  seem  to  be  taken  only  incidentally.  Weevils  were  found  in 
4  stomachs,  cUck  beetles  in  one,  darklii^  beetles  in  6,  rove  beetles  in 
3,  and  Notoras  alamedte  in  one. 

Ants  constitute  the  lat^est  item  of  the  flicker's  food,  and  are  eaten 
in  every  month.  They  are  the  object  of  the  bird's  search  on  the 
ground  and  in  rotten  logs  and  stumps.  The  average  for  the  year  ia 
45  percent,  the  same  as  was  found  in  230  stomachs  of  the  eastern 
flicker.  The  stomach  and  crop  of  one  individual  of  the  eastern  form 
taken  in  Texas  was  billed  with  over  5,000  small  black  ante  (Crema^o- 
gaster).  Each  of  several  California  stomachs  held  more  than  1,000 
of  these  insects,  and  others  but  few  less.  In  10  stomachs  taken  in 
June  the  average  percentage  of  anta  was  76;  in  10  taken  in  July,  it 
was  87  percent.  November  was  the  month  of  least  consumption, 
when  the  average  of  34  stomachs  was  7  percent.  Of  the  118  stom- 
achs, 78,  or  66  percent  of  the  whole,  contained  ante,  and  14  held 
nothing  else,  except  a  little  rubbish  in  three,  and  in  one  a  few  seeds  of 
filaree  {Erodium).  Inasmuch  as  certain  ants  in  California,  in  the 
latter  part  of  summer,  make  a  business  of  harvesting  seeds,  probably 
this  particular  woodpecker  had  picked  up  a  few  ante  that  were  thus 
employed.  Hymenoptera  other  than  ants  are  eaten  by  the  fUcker 
only  occasionally,  and  average  less  than  1  percent  of  the  yearly  food. 

Miscellaneous  insects  amount  to  nearly  5  percent.  They  consist 
of  common  crickets,  wood  crickets,  mole  crickets,  caterpillars,  white 
ants  {Termes),  spiders,  and  sow  bugs  iOniscua).    All  of  these  suggest 
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decaying  logs  and  stumps,  where  the  flicker  obtains  a  large  share  of 
its  food. 

The  following  insects  and  crustaceans  were  identified  in  the  food  of 
the  flicker: 

COLBOPTBRA. 

Amara  iniignit.  Calalhug  mfieoUit. 

Anixodactyita  diialatuM.  Plati/mu  macalicoUit. 

Anitodactylut  picetit.  BarpOlus  sp . 

HTMBNonEBA. 

FontiKa  neorufibarbii.  Motor  arutei. 

Cremastogaiter  lineala.  SoUiutptit  gtminala. 

Lanu»  Bp.  PnnolepU  imparu. 


Porcetlio  teabrtt.  Onitcut  up. 

Vegetable  food. — The  vegetable  food  of  the  flicker  includes  many 
items.  They  may,  however,  be  grouped  under  four  heads :  Mast,  grain, 
fruit,  and  other  vegetable  food.  Mast  forms  10  percent  of  the  food. 
It  ia  taken  fairly  regularly,  but  in  the  greatest  quantity  in  winter.  It 
was  contained  in  15  stomachs,  1  holding  nothing  else.  In  one  case 
it  was  English  walnut,  but  in  aU  others  it  appeared  to  be  the  meat 
of  acorns.  December  showed  the  maximum  amount,  40  percent. 
Grain  was  found  only  in  stomachs  taken  in  August,  October,  and 
November,  the  highest  percentage  being  in  August,  about  17  percent. 
The  total  for  the  year  was  only  4  percent.  It  was  all  contained  in  16 
stomachs,  and  consisted  of  com  in  14  cases,  barley  in  1,  and  oats 
in  1.  A  stomach  taken  in  November  was  entirely  filled  with  corn. 
It  is  not  likely,  however,  that  the  flicker  ever  does  serious  damage  to 
com  or  any  other  grain.  The  examinations  do  not  indicate  any 
great  fondness  for  this  food,  and  observation  has  never  shown  that  the 
bird  makes  a  practice  of  visiting  grain  fields. 

Fruit  was  found  in  39  stomachs,  in  26  of  which  it  was  thought  to 
be  of  cultivated  varieties,  but  in  the  other  13  it  was  wild.  Apples, 
cherries,  grapes,  prunes,  and  probably  pears  were  the  domestic  fruits 
identified.  One  stomach  was  entirely  fiUed  with  apple  pulp  and 
another  practically  so.  Grapes  are  apparently  the  favorites.  The 
wild  varieties  of  fruit  identified  were  pepper  berries,  elderberries, 
and  gooseberries.  Fruit  pulp  that  could  not  be  further  determined 
was  found  in  several  stomachs  and  was  classified  as  domestic,  although 
it  may  have  been  wild.  The  aggregate  of  fruit  for  the  year  is  15  per- 
cent. While  no  complaints  have  been  lodged  against  the  flicker  for 
depredations  upon  fruit,  evidently  it  can  do  serious  damage  where  it 
is  abundant.  It  enjoys  living  in  orchards  or  their  immediate  vicinity, 
and,  as  the  stomachs  show,  does  not  hesitate  to  sample  their  prod- 
ucts, but  it  eats  most  of  its  fruit  in  the  latter  part  of  the  season,  after 
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cherries,  apricots,  peaches,  and  prunes  have  been  gathered.  Septem- 
ber ia  the  month  of  greatest  consumption,  48  percent.  Fruit  is  taken 
quite  regularly  during  the  rest  of  the  year;  but  only  6  percent  was 
eaten  in  June,  the  month  of  cherries,  and  7  percent  in  July,  the  month 
when  apricots  are  at  their  best,  and  none  in  August,  the  month  of 
peaches  and  prunes.  The  damage  done  to  fruit  by  the  flicker  probably 
consists  in  spoiling  a  few  choice  specimens,  rather  than  in  extensiTe 
destruction  of  the  crop. 

Various  other  substances  make  up  the  remaining  vegetable  food  of 
the  flicker,  17  per  cent.  Of  these  the  most  conspicuous  is  the  seed  of 
poison  oak  {Rhus  divergHoba) .  These  noxious  seeds  were  found  in  41 
stomachs,  and  I  was  entirely  fillad  with  them.  Very  few  are  eaten 
in  June  and  July,  but  they  form  an  important  article  of  diet  through 
the  fall  and  winter.  The  month  of  greatest  consumption  is  October, 
when  they  constitute  40  per  cent  of  the  total  food.  The  consump- 
tion of  these  seeds  would  be  a  decided  beneflt  to  man  if  they  were 
ground  up  and  destroyed  in  the  stomachs.  Unfortunately  they  are 
either  regui^itated  or  pass  through  the  intestinal  tract  uninjured  and 
ready  to  germinate.  The  action  of  the  stomach  simply  removes  the 
outer  covering,  a  white,  wax-like  substance,  which  is  probably  very 
nutritious,  and  is  evidently  relished  by  many  birds.  Birds  are  prob- 
ably the  most  active  agents  in  the  dissemination  of  these  noxious 
shrubs.  On  the  other  hand,  these  seeds,  which  are  wonderfully 
abundant,  afford  food  for  thousands  of  birds  during  the  winter,  when 
other  food  is  hard  to  obtain,  and  thus  enable  the  birds  to  tide  over  the 
cold  season  to  do  their  good  work  of  destroying  insects  the  next 
summer.  Seeds  of  a  nonpoisonous  Rhus,  some  weed  seeds,  and  a 
little  rubbish  were  found  in  a  few  stomachs. 

The  flicker  of  California,  and  probably  of  the  west  coast  in  general, 
has  one  habit  not  observed  in  the  eastern  species.  The  mild  climate 
and  abundant  food  supply  render  migration  unnecessary,  but,  like 
many  other  birds  that  nest  in  holes  in  trees,  it  likes  shelter  during  the 
winter  nights.  As  trees  in  which  cavities  can  be  made  are  not  numer- 
ous enough,  it  pecks  holes  in  buildings,  as  baniB,  schoolhouses,  and 
churches.  It  often  happens  that  the  hole  leads  into  the  interior  of 
the  building  and  so  proves  useless  to  the  bird,  and  it  makes  another  and 
another  till  it  hits  the  right  place — in  the  cornice,  for  instance.  Usu- 
ally several  holes  are  made  before  suitable  shelter  is  found,  and  the 
consequent  disfigurement  and  damage  are  sometimes  serious. 


In  summing  up  the  food  of  this  flicker,  two  pointe  are  important — 
the  destruction  of  ants  and  the  eating  and  consequent  scattering  of 
the  seeds  of  poison  oak.  The  destruction  of  ants  is  a  benefit,  but  it 
does  not  appeal  to  the  horticulturist  and  farmer  as  does  the  destruc- 
tion of  weUrknown  pesta.     While  people  are  often  annoyed  by  ants, 
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they  seldom  suffer  much  damage  by  them.  However,  though  ants 
do  not  destroy  fruit  or  other  crops  to  any  great  extent,  they  aid 
and  abet  other  insects  which  do  considerable  harm.  This  is  partic- 
ularly true  in  regard  to  plant  lice,  which  are  housed,  protected,  and 
generally  cared  for  by  ants.  Ants  also  continue  the  destructive  work 
in  timber  begun  by  beetle  larvae  until  the  wood  is  rendered  Worthless. 
The  other  insects  eaten  by  the  flicker  are  all  more  or  less  harmful, 
except  a  few  useful  ground  beeves  (Carabidte).  Most  of  the  vegeta- 
ble food  is  neutral;  the  amount  of  fruit  and  grain  destroyed  is  not 
sufficient  to  constitute  serious  injury,  but  the  scattering  broadcast 
of  the  seeds  of  poison  oak  is  harmful.  As  on  the  whole  the  flicker 
does  more  good  than  harm,  it  should  be  pn>tected  and  encouraged. 

OTHER    WOODPECKERS. 

Several  other  species  of  woodpeckers  inhabit  the  State  of  California 
but,  excepting  the  Lewis  woodpecker,  they  are  neither  so  numerous 
nor  so  generally  distributed  as  those  already  treated.  Their  food 
consists  in  the  main  of  the  same  elepients,  although  the  proportions 
vary  with  the  species.  ■  The  Lewis  woodpecker  {Aayjidesmii^  levnai) 
is  perhajis  tlie  most  important  of  these  species,  but  since  only  23  of 
its  stomachs  are  available  for  examination,  a  definite  statement  of 
its  food  during  the  year  can  not  yet  be  made.  It  appears  to  eat 
rather  more  vegetable  than  animal  food,  and  in  fall  and  winter  eats 
large  quantities  of  acorns.  In  the  selection  of  its  animal  food  it 
resembles  the  flicker  in  showing  a  decided  taste  for  ants  and  other 
Hymenoptera. 

Dr.  C.  Hart  Merriam  contributes  the  following  note  on  this  species: 

The  Lewie  woodpecker  is  one  of  the  commoneat  and  moot  widely  dUtributed  wood- 
peckers of  California,  in  these  renpectii  uoming  next  after  llie  California  woodpecker 
( Mtlanerpegformu^vomt  bairdi).  But  owing  to  its  habit  of  breeding  at  higher  altitudes 
it  is  lees  often  seen  in  the  lower  and  more  highly  cultivated  parts  of  the  State,  except 
during  migration.  It  breeds  mainly  in  the  Pondensa  pine  forests  of  the  mount&ins 
(Transition  zone),  whence,  usually  in  early  September,  it  descends  into  tbe  blue  oak 
and  Di^er  pine  belt  of  (he  foothills  to  spend  the  winter. 

Like  the  California  woodpecker,  it  is  a  skillful  flycatcher,  pursuing  and  capturing 
insects  in  raid-air.  But  in  fall  and  winter  ils  principal  food  is  acorns,  of  which  it  eats 
surprising  quantities.  At  Uiis  season  is  is  usually  seen  in  small  flocliB  of  from  6  to  20 
birds,  each  carrying  a  large  acorn  in  ils  bill. 

These  woodpeckers  are  very  fond  of  ripening  apples,  and  in  early  September  descend 
in  flocks  upon  the  urcharda,  particularly  those  of  the  higher  foothills,  and  in  certain 
cases,  if  let  alone,  destroy  practically  all  the  fruit.  I  have  heard  of  their  depredations 
in  various  parts  of  the  State  and  have  personally  seen  the  birds,  in  early  September, 
circling  about  the  orchards  and  diving  down  into  the  apple  trees  between  Round 
Mountain  and  Montgomery  Creek,  and  in  Fall  River  Valley,  Shasta  County,  and  in 
Scott  Valley  and  the  upper  canyon  of  Klamatb  River  near  Bcswick,  in  Siskiyou 
County.  At  the  latter  place  they  are  so  destructive  that  during  the  ripening  of  the 
fruit  gunners  employed  to  shoot  them  frequently  kill  26  in  a  day,  and  in  early  Sep- 
tember, 1907, 1  was  told  that  a^  many  as  50  had  been  killed  in  one  day. 
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While,  as  stated  above,  our  investigations  have  not  proceeded  far 
enough  to  enable  a  final  statement  to  be  made  regarding  this  wood- 
pecker's economic  status,  enough  is  known  to  justify  the  belief  that 
the  bird,  by  its  destruction  of  insects  the  year  round,  is  much  more 
beneficial  than  injurious,  despite  its  occasional  depredations  on 
apples  and  other  fruit. 

The  sapsuckers  of  the  genus  Sphyrapicus  have  been  accused  of 
doing  much  harm  by  boring  into  fruit  and  other  trees  for  sap,  and 
white  the  chaise  is  well  founded  the  injury  is  largely  counterbalanced 
by  the  bird's  destruction  of  insects.  The  sapsuckers  are  not  numer- 
ous enough,  however,  to  be  reckoned  an  important  factor  either  way. 

PLTCATCHBB  7Aiai.T. 

(Tyr&nnid».) 

Among  our  useful  birds  the  fiycatchers  (Tyrannidro)  take  high  rank. 
As  is  well  known  their  principal  food  consists  of  insects  captured  in 
mid-air.  If  the  name  flycatcher  implied  that  these  birds  subsisted 
largely  upon  flies  (Diptera),  it  would  be  a  misnomer,  for  nearly  all  the 
species  eat  far  more  Hymenoptera  than  Diptera.  In  fact  wasp- 
catcher  would  be  much  more  appropriate.  The  name,  however,  is 
intended  to  surest  the  idea  that  the  birds  are  flying  when  they  catch 
their  prey.  The  capture  of  food  in  this  way  implies  that  the  species 
are  strong,  rapid  flyers,  and  capable  of  making  quick  turns  in  the  air. 
In  addition  to  flying  insects,  the  flycatchers  eat  spiders  and  other 
wingless  forms  and  some  vegetable  food  which  they  pick  up  from  the 
ground  or  snatch  from  trees.  The  animal  food  of  the  6  species 
discussed  in  the  foUowing  pages  averages  90  percent  of  their  diet. 

Several  flycatchers  in  the  eastern  part  of  the  country  are  quite 
domestic  in  their  habits  and  frequent  orchards  and  gardens,  and  some 
species  nest  about  buildings.  In  California  some  of  the  corrpsi>ond- 
ii^  species  have  not  yet  become  so  accustomed  to  the  presence  of 
man  and  his  works,  but  they  are  learning  rapidly.  The  black  phocbe 
is  perhaps  as  familiar  there  as  is  the  common  phoebe  in  the  East;  but 
the  kingbird  of  California  has  not  fully  decided  that  the  orchard  is  a 
safe  and  altogether  desirable  place  for  nesting  purposes.  Sixteen  spe- 
cies and  subspecies  of  flycatchers  have  been  found  within  the  limits 
of  this  State.  Six  of  them  are  numerous  enough  to  be  of  economic 
importance. 

ASH-TUROATED    FLYCATCHER. 


{Myiarchut 

The  ash-throated  flycatcher  is  a  summer  resident  of  the  lower  and 
warmer  parts  of  the  State.  Its  habit  of  nesting  in  cavities  perhaps 
causes  it  to  seek  the  vicinity  of  farm  buildinf^,  where  such  accommo- 
dations are  niunerous.     It  builds  in  hollow  trees  also,  which  may  often 
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be  found  in  the  older  orchards.  The  eastern  species  {M.  crinitus), 
which  nests  in  hollow  trees,  habitually  places  the  shed  skin  of  a  snake 
in  the  walls  of  its  nest.  The  reason  for  this  is  not  plain,  but  the  writer 
has  never  seen  or  heard  of  a  nest  in  which  the  snake  skin  was  lacking. 
The  ash-throat  occasionallj  does  the  same  thing,  but  apparently  does 
not  consider  the  snake  skin  indispensable.  Though  an  orchard  bird, 
it  seldom  eats  any  cultivated  fruit,  but  confines  its  diet  largely  to 
insects,  most  of  which  are  either  injurious  or  neutral. 

In  the  following  investigation  of  the  ash-throat,  80  stomachs  were 
used,  collected  from  April  to  December  inclusive,  but  only  one  in 
each  month  after  July.  Animal  food  amounts  to  92  percent  and  veg- 
etable to  8  percent  for  the  season.  Stomachs  taken  in  April,  May, 
August,  October,  and  November  contained  no  vegetable  food  what- 
ever. The  one  stomach  taken  in  September  held  44  percent  of  elder- 
berries, which  is  exceptional.  A  greater  number  of  stomachs  in  this 
month  would  probably  have  reduced  this  percentage  considerably. 

Animal  food. — Of  the  animal  food,  beetles,  almost  entirely  of  harm- 
ful species,  amount  to  5  percent.  The  two  families  most  prominent 
in  the  food  are  the  longicoms  (Cerambycidse)  and  the  metallic  wood- 
borers  (Buprestidse),  which  are  the  very  ones  whose  larvse  are  so 
extensively  eaten  by  woodpeckers.  Next  to  these  were  the  click 
beetles  (Elateridse),  that  bore  into  various  plants  and  do  much  dam- 
age, and  a  few  weevib  or  snout  beetles  (Rhyncbophora).  A  ground 
beetle  (Carabidse)  was  found  in  one  stomach,  and  a  ladybird  (Coc- 
cinellidfe)  in  another,  these  being  the  only  useful  beetles  taken. 

Bees,  wasps,  and  a  few  ants  (Hymenoptera)  amount  to  27  percent. 
They  are  eaten  regularly  in  every  month  when  the  bird  is  on  its  sum- 
mer range.  Five  stomachs  were  taken  in  the  vicinity  of  an  apiary, 
but  not  one  of  them  contained  a  trace  of  a  honey  bee,  though  one 
bird  had  eaten  24  percent  of  robber  flies  (Asilidfe),  which  have  been 
known  to  prey  upon  bees. 

Bugs  (Hemiptera)  a^^egate  about  20  percent  of  the  food  of  the 
ash-throat,  which  is  the  largest  showing  for  that  order  of  insects  yet 
found  in  the  food  of  any  flycatcher.  They  were  all  eaten  in  the 
months  from  May  to  August  inclusive,  and  form  a  good  percentage 
in  each  of  those  months.  They  belong  to  the  families  of  stinkbugs 
(Pentatomidaj},  shield  bugs  (Scutelleridse),  leafhoppers  (Jassidte), 
jumping  plant  lice  (Psyllidse),  common  plant  lice  (Aphididffi),  tree 
hoppers  (Membracidffi),  cicadas  (Cicadidie),  and  assassin  bugs  (Redu- 
viidffi).  The  last  is  a  family  of  predaceous  insects  which  are  useful, 
as  they  destroy  some  harmful  insects,  but  all  the  others  are  injurious, 
and  some  are  pests.  While  many  of  these  are  taken  upon  the  wing, 
probably  some  are  picked  from  plants.  One  bird  was  seen  on  a  mus- 
tard plant  feeding  upon  the  plant  lice,  which  completely  infested  the 
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plant.  One  stomach  was  entirely  filled  with  tree  hoppeis  and  two 
with  cicadas. 

Flies  (Diptera)  amount  to  about  14  percent  and  were  eaten  in  nearly 
every  month.  Robber  flies  were  identified  in  two  stomachs,  one  of 
which  has  already  been  referred  to.  Most  of  the  others  were  of  the 
family  of  the  common  house  fly  (Muscidfe). 

Oaterpillara  were  found  in  20  stomachs  and  moths  in  7.  Together 
they  amount  to  19  percent  of  the  food.  This  shows  that  caterpillars 
are  a  favorite  article  of  food  with  this  bird,  and  proves  that  it  does 
not  take  all  its  food  on  the  wing.  While  no  stomach  was  entirely 
£]Ied  with  caterpillara,  one  contained  nothing  but  moths. 

Grasshoppers  formed  about  5  percent  of  the  food,  and  were  mostly 
taken  in  May,  June,  and  July.  One  stomach  contained  nothing  else. 
As  they  do  not  often  come  within  reach  of  flycatchers,  these  insects 
must  be  especially  sought  for. 

Various  other  insects  and  spiders  amount  to  a  little  more  than  3 
percent.  Among  these  the  two  most  prominent  were  dragonflies  and 
Raphidia.  These  last  are  small  insects  with  remarkably  long  necks, 
and  as  they  prey  upon  other  insects  and  are  said  to  feed  upon  the 
larvse  of  the  codling  moth,  their  destruction  by  birds  is  to  be  deplored. 
Spiders  are  eaten  by  the  ash-throat  quite  regularly,  but  not  exten- 
sively. Apparently,  most  birds  take  spiders  when  found,  but  do  not 
seek  for  them. 

Vegetable  food. — ^Vegetable  food  was  found  in  9  stomachs.  Of  these, 
5  contained  remains  of  elderberries;  2,  bits  of  other  small  fruit;  and 
2,  skins  which  might  have  been  those  of  cultivated  varieties.  The 
total  for  the  year  is  8  percent. 

Feeding  of  young. — Besides  the  examination  of  stomachs  of  the 
ash-throated  flycatcher,  observations  were  made  upon  the  feeding  of 
a  nest  of  young  situated  in  the  cornice  of  an  abandoned  ranch  house. 
The  nest  contained  four  young  about  a  week  old  when  first  discovered. 
The  number  of  feedings  and  times  of  observations  are  given  in  the 
following  table; 
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In  all,  the  nest  waa  observed  for  eight  and  one-half  hours  and  119 
feedings  were  noted,  or  an  average  of  14  feedings  per  hour.  Both 
parent  birds  took  part  in  the  feeding  until  the  female  was  unfortu- 
nately killed  after  the  first  hour  of  feeding  on  the  morning  of  June  27. 
It  will  be  noted  that  during  this  early  hour  more  feedings  were  ob- 
served than  at  any  other,  and  that  at  practically  the  same  hour  the 
next  morning,  June  28,  the  male  bird  (done  was  able  to  feed  only  16 
times.  However,  the  young  did  well,  and  left  the  nest  that  afternoon. 
Ab  the  day  was  about  fourteen  hours  long  when  the  above  notes  were 
taken,  each  of  the  young  birds  must  have  been  fed  about  4d  times 
every  day,  or  196  insects  in  all.  It  is  safe  to  say  that  the  parents 
would  eat  enough  more  to  bring  the  total  up  to  250.  Several  nests 
of  this  bird  in  an  orchard  would  make  quite  a  difference  in  the  num- 
ber of  insects  surviving  to  propagate  the  next  year's  supply. 

SVMMARr. 

From  the  foregoing  it  is  evident  that  the  esh-throat  attacks  no 
product  of  husbandry,  but  keeps  up  an  incessant  war  upon  insects. 
Of  these  it  devours  a  vast  number  in  the  course  of  the  year,  mostly 
harmful  species.  This  bird  likes  to  reside  in  the  vicinity  of  houses, 
gardens,  and  orchards.    Iict  it  be  encouraged  by  all  means. 

ARKANSAS    KINQBIRD. 

{Tyranmu  vertioalit.) 

The  Arkansas  kingbird  (PI.  II)  inhabits  the  lower  and  warmer  part 
of  the  State,  mainly  as  a  summer  resident.  It  is  not  so  domestic  as 
its  eastern  relative,  the  common  kingbird,  and  seems  to  prefer  the 
hill  country,  with  scattering  oaks,  rather  than  the  orchard  or  the 
vicinity  of  towns  or  ranch  buildings. 

For  the  investigation  of  the  kingbird's  food  78  stomachs  were 
available.  Most  of  them  were  taken  from  March  to  July  inclusive, 
but  a  few  in  September,  October,  and  December.  The  bird's  yearly 
food  is  made  up  of  87  percent  of  animal  matter  to  13  percent  of 
vegetable. 

Animal  food, — The  animal  food  is  composed  of  insects  and  a  few 
bones  of  a  batrachian  (tree  frog  or  salamander).  Both  the  eastern 
and  western  kingbirds  have  been  accused  of  destrojing  honey  bees 
{Apis  meUifera)  to  a  harmful  extent.  It  is  said  that  the  birds  linger 
about  the  hives  and  snap  up  the  bees  as  they  return  home  laden  with 
honey.  Remains  of  honey  bees  were  searched  for  with  special  care, 
and  were  found  to  constitute  5  percent  of  the  food.  Thirty-one 
individuals  were  discovered  in  5  stomachs.  Of  these,  29  were  drones, 
or  males,  and  2  were  workers.  In  3  stomachs  containing  males  there 
was  no  other  food,  and  when  it  is  borne  in  mind  that  there  are  thou- 
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sands  of  worker  bees  to  one  drone,  it  appears  that  the  latter  must  be 
carefully  selected.  As  a  rule,  the  destruction  of  drones  is  not  &n 
injury  to  the  colony,  and  often  is  a  positive  benefit.  The  food  of  the 
eastern  kingbird  shows  practically  the  same  ratio  between  drones  and 
workers.  Hymenoptera  other  than  honey  bees  amount  to  38  percent, 
and  include  wild  bees,  wasps,  and  ants,  with  a  few  parasitic  species. 
The  latter  are  very  useful  insects,  and  their  destruction  is  an  injury, 
but  fortunately  the  kingbird  is  not  especially  fond  of  them. 

The  late  Walter  Bryant,  of  Santa  Rosa,  Cahf.,  says: 

Mr.  A.  Bajnett,  of  San  Diego  County,  had  SOOsw&rms  of  bees,  which  attracted  the 
flycateheta  t«  such  an  extent  that  he  made  some  investii^tiom)  to  ascertain  to  what 
extent  they  might  be  damaging  the  bee  induatrj'' 

Over  100  flycatchere  were  dissected,  principally  Arkansaa  flycatchers  and  pboebea 
(Black  and  Say's?). '  In  all  of  the  Arkansas  flycatchere  dninea  were  found,  but  no 
working  bees,  although  in  many  casee  the  birds  were  gni^ed.  In  meet  of  the  phoebee 
drone  bees  were  found;  the  only  exception  was  that  of  a  phoebe  (Say's?)  in  which  a 
bee's  sting  was  found  in  the  base  of  the  tongue. 

The  birds  were  all  shot  about  apiaries  and  were  seen  darting  upon  and  catching  the 

Such  testimony  is  sufficient  to  clear  these  flycatchers  of  the  sus- 
picion that  they  interfere  with  the  bee  industry. 

Beetles  of  various  famiUes  form  about  14  percent  of  the  food. 
They  are  all  harmful  species  except  a  few  predaceous  ground  beetles 
and  ladybird  beetles.  They  were  taken  verj-  regularly  through  the 
months,  and  appear  to  be  a  favorite  food, 

Orthoptera — ^grasshoppers  and  crickets — amount  to  20  percent. 
They  were  taken  pretty  regularly  through  all  the  months.  Even 
the  3  stomachs  secured  in  December  show  an  average  of  44  percent. 
Probably  few  of  these  were  caught  on  the  wing,  and  their  abundance 
in  the  food  indicates  that  this  bird,  like  mftny  others,  forsakes  its 
usual  style  of  feeding  and  goes  to  the  ground  to  catch  grasshoppers 
whenever  they  are  numerous.  Two  stomachs  were  entirely  filled 
with  these  insects,  and  in  several  others  they  amounted  to  over  90 
percent  of  the  contents. 

Miscellaneous  insects,  consisting  of  caterpiUars  and  moths,  a  few 
bugs,  flies,  and  a  dragonfly, constituted  10  percent.  Several  stomachs 
contained  a  number  of  moths,  an<l  one  was  entirely  filled  with  them. 
Not  many  birds  eat  these  insects  extensively  in  the  adult  form,  while 
the  larvBB  (caterpillars)  are  a  prominent  feature  of  the  diet  of  most 
insectivorous  birds.  Besides  insects,  bones  of  some  batrachian, 
probably  a  tree  frog,  were  found  in  three  stomachs  and  an  eggshell  in 
one.  They  amount  to  only  a  trifling  percentage.  Frogs  or  sala- 
manders seem  queer  food  for  a  flycatcher,  but  their  hones  have  been 
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found  in  the  stomachs  of  several  species  of  tree-haunting  insectivorous 
birds. 

The  following  is  a  list  of  insects  identified  in  the  stomach  of  the 
Arkansas  kingbird : 


Plab/nui  Bp.  Epkaula  sp. 

Aphodiut  fimttoTvia.  Hydaticut  tlagnalit. 

Amphicoma  unina.  Agabux  sp. 

Crenuutochilus  sp.  Silpha  ramoaa. 

Geotnipa  e-p.  Staphylinm  luUipes. 

Megapenthet  tiiTbnlentlu.  Bataninia  Bp. 

HTUENOFTERA. 

Apit  meUiftra.  Andrena  sp. 

Proiopia  affinis  Cryplua  sp. 

Itnbropoda  ep.  OpMon  hUinxata. 
Melimodea  sp. 

BBHIFTeRA, 

Eiisthistas  atrvut.  ('alocoris  Tapidus. 

Nezara  ap.  EurygoiUr  ollematxu. 

Podiiut  modeitm. 

Vegetable  food. — The  vegetable  food  of  the  Arkansas  kingbird 
amounts  to  about  13  i>ercpnt,  and  consists  mostly  of  fruit.  It  was 
all  contained  in  15  stomachs,  of  which  10  held  elderberries  {Sam- 
bncus)  and  5  various  small  berries  not  positively  identified.  One 
also  contained  an  olive,  the  only  cultivated  fruit  found.  A  few 
seeds  also  were  noted. 


In  a  summary  of  the  economic  significance  of  the  food  of  this  king- 
bird it  should  be  noted  that  the  bird  must  be  judged  by  its  destruc- 
tion of  insects,  for,  since  it  does  not  eat  any  product  of  cultivation 
to  an  appreciable  extent,  its  vegetable  food  can  be  disregarded. 
The  offense  of  eating  honey  bees,  so  long  laid  at  this  bird's  door,  is 
practically  disproved,  for  the  more  or  less  useless  drones  eaten  far 
outnumber  the  useful  workers.  The  injury  the  kingbird  does,  if 
any,  is  by  eating  predaceous  beetles  and  parasitic  Ilymenoptera, 
but  it  takes  these  in  such  small  numbers  as  to  leave  no  reasonable 
doubt  that  the  bird  is  one  of  our  most  useful  species. 

CASSIX    KINGBIRD. 

One  other  s|>ecies  of  Tyrarnius  {T.  vonferans),  commonly  known  as 
the  Ca-ssin  kingbird,  occura  in  the  southern  half  of  the  State,  where 
it  frequents  orchards  and  ranches.  It  is  less  abundant  than  the 
Arkansas  kingbird,  but  has  similar  habits,  and  an  examination  ol 
several  stomaclis  shows  that  the  food  of  the  two  species  is  practically 
the  same. 
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SAT    PHOEBE. 

(Sayomii  »aya.) 

While  the  Say  phoehe  inhabits  California  throughout  the  year,  it 
is  locally  wanting  in  summer  in  many  places  west  of  the  Sierra.  In 
the  fruitgrowing  regions  visited,  the  writer  met  with  only  one  indi- 
vidual during  the  spring  and  summer  months,  but  these  phoebes 
became  fairly  numerous  in  September,  and  increased  in  numbers  as 
the  season  advanced.  The  investigation  of  their  food  was  based 
upon  the  examination  of  86  stomachs,  taken  in  every  month  from 
September  to  March  inclusive,  and  2  taken  in  June.  This  bird  was 
shown  to  be  one  of  the  most  exclusively  insectivorous  of  the  family, 
although,  no  stomachs  were  available  for  the  months  when  insects 
were  most  numerous.  The  food  consists  of  98  percent  of  animal 
matter  and  2  percent  of  vegetable. 

Animal  food. — As  a  number  of  predaceous  ground  beetles  (Carab- 
idte)  were  in  these  stomachs,  a  separate  account  was  kept  of  them. 
They  amount  to  somewhat  over  5  percent,  and  are  pretty  evenly  dis- 
tributed through  the  months,  except  February,  in  which  25  percent 
were  eaten.  These  were  in  one  stomach,  which  they  half  filled,  and 
as  only  2  stomachs  were  taken  in  that  month,  the  percentage  was 
probably  made  too  great.  It  seems  impossible  that  all  these  beetles, 
which  are  rather  averse  to  flying,  could  have  been  caught  on  the  wing, 
especially  since  none  were  taken  in  the  warmer  months,  when  they 
are  most  active.  In  the  other  beetle  food,  which  amounts  to  10 
percent,  a  few  ladybirds  (CoccinellidBp)  were  found.  These  and  the 
ground  beetles  must  be  recorded  against  the  bird,  but  the  fault  is  not 
serious.  The  remainder  of  the  beetles  were  all  of  injurious  or  neutral 
species. 

Hjrmenoptera,  including  quite  a  number  of  ants,  amount  to  35 
percent,  and  were  contained  in  69  stomachs,  or  over  78  percent  of 
the  whole.  This  illustrates  the  statement  that  these  birds  are  wasp- 
catchers  rather  than  flycatchers.  A  few  parasitic  species  were 
among  the  rest.  Bugs,  as  is  so  often  the  case,  were  eaten  quite 
regularly,  but  in  rather  small  quantities.  They  amount  to  about  5 
percent  of  the  food,  and  belong  to  the  following  families':  Stinkbugs 
(Pentatomidse),  the  squash-bug  family  (Coreidfc),  leaf  bugs  (Cap- 
sidfe),  negro  bugs  (Corimelsenidte),  Icafhoppers  (Jassidse),  tree  hop- 
pers (Membracidse),  and  assassin  bugs  (Reduviidse).  These  last  are 
reckoned  as  useful  insects,  but  they  were  identified  in  only  one 
stomach. 

Fhea  (Diptera)  aggregate  10  percent  of  the  food,  and  were  eaten 
mostly  in  the  months  of  January,  March,  and  November;  but  proba- 
bly this  is  accidental  and  would  not  hold  true  with  a  greater  number 
of  stomachs.     The  only  family  identifled  was  that  of  the  common 


,,Goo^^[c 


36  BIRDS  OF   CALIFORNIA  AFFECTING  FRUIT   INDUSTRY. 

house  fly  (Muscids).  One  stomach  was  entirely  flUed  with  them. 
Moths  and  caterpillars  (Lepidoptera)  appeared  in  27  stomachs,  and 
amount  to  something  more  than  10  percent  of  the  food.  Moths  were 
found  in  15  stomachs  and  caterpillars  in  12.  This  is  contrary  to  the 
usual  rule  that  in  this  order  of  insects  the  larvse  are  eaten  by  birds 
much  more  freely  than  are  the  adults. 

Grasshoppers  and  crickets  (Orthoptera)  are  eaten  by  the  Say 
phoebe  to  the  extent  of  14  percent,  which  is  the  highest  record  of 
any  flycatcher  except  the  Arkansas  kingbird.  These,  taken  in  con- 
nection with  the  ground  beetles,  ants,  and  caterpillars,  indicate  a 
somewhat  terrestrial  habit  of  feeding.  Nearly  40  percent  of  the 
grasshoppers  consumed  were  taken  in  September,  after  which  they 
steadily  decreased  in  quantity.  One  stomach  was  entirely  filled  with 
them. 

Miscellaneous  insects,  spiders,  and  a  few  other  creatures  make  up 
the  rest  of  the  animal  food,  about  S  percent.  Of  these,  spiders  were 
found  in  10  stomachs,  dragonflies  in  5,  sowbugs  {Oniscus)  in  1,  and 
another  unidentiiied  crustacean  in  1. 

Vegetable  food.~The  vegetable  food  of  the  Say  phoebe  amounts  to 
2  percent,  and  is  made  up  of  a  little  fruit,  a  few  seeds,  and  some 
rubbish.  One  seed  and  a  stem  of  a  fig  were  the  only  indications  of 
cultivated  fruit.  Remains  of  elderberries  were  noted  in  3  stomachs, 
seeds  in  4,  pulp  of  a  large  seed  or  nut  in  1,  and  rubbish  in  4. 


The  economic  relations  of  the  Say  phoebe  depend  wholly  upon  its 
animal  food,  for  it  eats  practically  no  vegetable  matter  of  any  inter- 
est to  man.  That  it  takes  a  few  useful  insects  can  not  be  denied, 
but  the  stomachs'  contents  show  that  they  are  far  outnumbered  by 
harmful  species,  and  the  balance  is  clearly  m  favor  of  the  bird. 

BLACK   PHOEBE. 

{Sayornii  niffricajtt.) 

The  black  phoebe  inhabits  the  lower  valleys  of  California,  and  in 
most  parts  can  be  found  throughout  the  year.  For  a  nest  site  it 
selects  the  wall  of  a  canyon,  a  shed,  the  overhanging  eaves  of  a  bam, 
or,  better  still,  a  bridge.  It  has  a  pronounced  preference  for  the  vicin- 
ity of  water.  Even  a  watering  trough  by  the  roadside  usually  has 
its  attendant  phoebe. 

While  camping  beside  a  stream  in  California,  the  writer  observed 
the  feeding  habits  of  the  black  phoebe.  The  nesting  season  was 
over,  and  apparently  tlie  birds  had  nothing  to  do  but  capture  food. 
This  they  appeared  to  be  doing  all  the  time.  In  the  morning,  at 
the  first  glimmer  of  daylight,  a  phoebe  could  always  be  seen  Sitting 
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from  rock  to  rock,  and  probably  it  caught  an  insect  on  each  flight. 
This  activity  was  kept  up  all  day.  Even  after  supper,  when  it  was 
so  dark  that  notes  had  to  he  written  by  the  aid  of  the  cantp  fire,  the 
phoebes  were  still  hunting  insects. 

Observations  like  these  convince  any  reasoning  person  that  the 
number  of  insects  destroyed  in  a  year  by  this  species  is  something 
enormous,  and  the  examination  of  stomachs  conflrms  field  observa- 
tions. This  bird  eats  a  higher  percentage  of  insects  than  any  fly- 
catcher yet  studied  except  the  western  wood  pewee.  For  the  study 
of  this  phoebe's  food  333  stomachs  were  available,  collected  in  every 
month  in  the  year  and  from  various  parts  of  the  State.  They  show 
99.39  percent  of  animal  matter  to  0.61  percent  of  vegetable. 

Animal  food. — In  examining  the  food  contained  in  the  stomachs  of 
the  black  phoebes,  account  was  kept  of  the  beetles  that  are  generaUy 
supposed  to  be  useful,  namely,  the  ground  beetles  (Carabidie),  the 
ladybirds  (Ooccineilidie),  and  the  tiger  beetles  (Cicindelidie).  It  was 
found  that  these  beetles  were  eaten  pretty  regularly  throughout  the 
year;  in  fact,  there  is  no  month  which  does  not  show  a  certain  per- 
centage of  tliem.  The  average  for  the  year,  however,  is  only  2.82, 
or  practically  3  percent,  not  a  heavy  tax  on  the  useful  beetles.  Other 
beetles,  all  more  or  less  harmful,  amount  to  10  percent.  They  were 
eaten  in  every  month,  and  though  the  quantity  varies  to  some  extent, 
the  variation  appears  to  be  accidental. 

Hymenoptera  amount  to  over  35  percent  of  the  yearly  food.  They 
were  found  in  252  out  of  the  333  stomachs,  and  in  11  there  was  no 
other  food.  They  are  eaten  throughout  the  year.  March  is  the 
month  of  least  consumption,  with  only  1  percent,  while  August  shows 
the  maximum,  nearly  60  percent.  A  few  ants  and  several  parasitic 
species  are  eaten,  but  the  great  bulk  of  this  item  is  made  up  of  wild 
bees  and  wasps.    Not  a  trace  of  a  honey  bee  was  found  in  any  stomach. 

Ilemiptera  of  several  families  were  eaten  to  the  extent  of  about  7 
percent.  They  were  pretty  uniformly  distributed  through  the  food 
of  the  year,  except  that  none  were  taken  in  May,  which,  however,  is 
probably  accidental.  Four  of  these  families  are  a((uatic,  which  partly 
explains  why  the  bird  is  so  fond  of  the  vicinity  of  water.  The  Redu- 
viidse  are  insectivorous,  and  therefore  useful.  They  were  found  in 
but  one  stomach.  The  other  families  are  vegetable  feeders;  ali  of 
them  hkely  to  be  harmful,  and  most  of  them  pests.  The  plant  lice 
found  in  the  food  are  rather  unexpected,  but,  as  already  noted,  fly- 
catchers do  not  take  all  their  fooi!  on  the  wing. 

Flies  (Diptera)  were  eaten  by  the  black  phoebe  to  the  extent  of 
over  28  percent.  They  appear  in  every  month,  and  range  from  3 
percent  in  August  to  64  percent  in  April,  They  were  found  in  127 
stomachs,  10  of  which  contained  nothing  else.  The  house-fly  family 
(MuscidK),  the  crane  flies  (Tipulid«e),  robber  flies  (Asilidse),  and  one 
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horsefly  (Tabanidie)  were  tlie  only  ones  identified.  Grasshoppers  and 
crickets  are  not  extensively  eaten  by  the  phoebe.  They  amount  to 
about  2i  percent  for  the  year,  beii^  eaten  rather  irregularly;  five 
months  show  none  at  all.  The  greatest  consumption  was  in  April, 
nearly  8  percent. 

Moths  and  caterpillars  are  eaten  to  the  extent  of  8  percent.  They 
were  found  in  72  stomachs — moths  in  38,  caterpillars  in  32,  and  both 
in  2.  A  few  unidentified  insects  and  several  miscellaneous  ones, 
principally  dragonfliea,  with  some  spiders,  make  up  the  rest  of  the 
animal  food,  6  percent.  Dragonfiies  are  taken  quite  frequently,  but 
generally  in  no  great  numbers.  One  stomach  was  entirely  filled  with 
them,  and  several  were  nearly  so.  The  fact  is,  these  insects  are  so 
large  that  often  a  single  one  flUs  a  phoebe's  stomach.  These  insects 
are  too  strong  and  agile  upon  the  wing  to  be  captured  by  anything  less 
expert  than  a  flycatcher,  and  in  the  few  instances  where  they  appear  in 
other  birds'  stomachs  they  were  probably  found  dead.  The  spiders 
eaten  by  the  phoebe  are  perhaps  snapped  from  the  tops  of  weeds  as 
the  bird  flies  over,  or  taken  from  the  web.  While  quite  frequently 
eaten,  they  form  only  a  small  percentage  of  the  diet. 

The  following  is  a  list  of  insects  identified  in  the  stomachs  of  the 
black  phoebe : 

OOLBOFTBRA. 


Elaphvs  ripariua. 

Carpophilvt  heinipU 

Tritena  Umgula. 

neterocema  tristis. 

Bradyeellia  rupetlris. 

OmiAtmsp. 

Laccobiut  elHpiieu^, 

Aphodiw,  granmius. 

Pkilonlhui  pubee. 

Aphodiiu  vittatua. 

Apkodivs  unffulatut 

Coainella  IraTavergoguUata. 

Amphwoma  uriina. 

Cocrmella  ealifomica. 

Gastroidea  sp. 

Chiloeorut  orbxa. 

Lina  tcHpta. 

Cryptorhopaliin  apkaU. 

DiabTolica  wror. 

Hitter  bimaeutatiu. 

BlapUinua  puheruU 

Saprinus  obscnna. 

Corphyra  ep. 

Saprinus  lugejit. 

Notoxjts  alamedie. 

Saprin-ua  luhrwm. 

HBMIPTERA, 

Hygrotra-kui  ap. 

Largui  tucc'mctuw. 

In  addition  to  the  above  species  the  following  families  of  Hemiptera 
were  identified: 

Giaat  water  bugs  (Belostomatidff'J.  Chinch-bug  (amily  (Lygreidse). 

Creeping  water  bugs  (Naucoridne).  Stiuk  bugs  (Peutatomidee). 
Broad-shouldered  waterstrider!>(Veliids).  Leufhoppera  (Ja>viidGP). 

Water  strid era  (Uydrobatidw).  Tree  hoppers  (Mem brae ide). 

Asfiawia  buga  (Reduviidie).  Jumping  plant  lice  (Psyllidte). 

Leaf  bugB  {Capsidte}.  Plant  lice  (Aphididie). 
Red  bugB  (Pyirhocoridffi). 
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Veffetable  food. — The  vegetable  food  of  the  black  phoebe  amounts 
altc^ther  to  only  0.61  percent,  and  may  be  classified  under  two  heads: 
Fruit  and  other  vegetable  matter.  Trait  forms  0.34  percent,  and 
the  only  species  identified  were  elderberries  in  19  stomachs,  dogwood 
(Oomus)  in  one,  and  Bubus  (blackberries  or  raspberries)  in  one. 
This  last  may  have  been  cultivated;  and  some  fruit  skins  found  in  1 
stomach  may  also  have  been  of  a  domestic  variety.  Miscellaneous 
vegetable  food  consists  of  poison  oak  seeds  in  2  stomachs,  a  catkin  in 
1,  and  rubbish  in  1. 

Food  of  young. — Among  the  333  stomachs  of  the  blaek  phoebe  were 
those  of  24  nestlings,  varying  in  age  from  1  to  2  weeks.  Their  food 
was  tabulated  by  itself  to  ascertain  if  it  differed  from  that  of  the 
adults.  No  great  difference  was  apparent  in  the  kind  of  food  eaten 
nor  in  the  relative  proportiona.  One  point,  however,  was  noted. 
The  percentage  of  animal  food  was  a  little  lower  than  in  the  adults; 
not  because  the  young  had  intentionally  eaten  any  vegetable  food, 
but  because,  along  with  other  food,  the  parents  had  fed  a  quantity  of 
rubbish,  dead  grass,  leaves,  and  the  like.  The  same  apparent  care- 
lessness as  to  the  food  of  their  young  has  been  observed  in  other 
species. 

SVUMART. 

In  a  summary  of  the  food  of  the  biack  phoebe  the  vegetable  part 
may  be  dismissed  as  unimportant.  Of  the  insect  food  we  have  less 
than  3  percent  of  theoretically  useful  beetles,  a  few  parasitic  Hj-men- 
optera,  and  a  few  dragonflies,  say,  5  percent  in  all,  to  offset  94 
percent  of  harmful  species.  This  phoebe  is  an  efficient  insect 
destroyer,  and  is  an  invaluable  asset  to  the  people  of  California  or  any 
other  State  it  may  inhabit.  It  should  be  rigidly  protected  and  in 
every  way  encouraged. 

WESTERS    WOOD    PEWEE. 

( JfyiocAaiuj  ridiardtoni.) 

The  western  wood  pewee  is  a  familiar  sight  in  the  fruit-growing 
sections  of  the  State,  where  its  time  is  spent  in  a  tireless  search  for 
insects.  Wherever  in  the  orchard  there  is  a  dead  limb,  there  on  the 
outermost  twig  parches  the  pewee,  and  from  its  lookout  sallies  forth 
to  snatch  up  any  luckless  insect  that  comes  within  range.  Several 
such  perches  are  usually  to  be  found  not  far  apart,  and  the  bird 
occupies  them  in  turn  as  the  game  becomes  scarce  in  one  or  the  other 
place.  The  little  western  flycatcher  (Emjndoruix  difficilia)  has  the 
same  habits,  and  shares  these  watchtowers  with  the  pewee.  Observa- 
tion of  one  of  these  perclies  for  three  minutes,  watch  in  hand,  fur- 
nished a  good  idea  of  the  bird's  industrT,-.  In  the  first  minute  it  took 
7  insects,  in  the  second  5,  and  in  the  third  6,  or  18  in  the  three  minutes. 
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Apparently  it  had  been  doing  the  same  thing  for  an  hour,  perhaps  all 
the  morning.  These  observations  were  made  at  10  a.  m.,  when  the 
air  was  warm  and  insects  were  on  the  wing.  Either  the  same  bird 
or  another  was  watched  the  next  day  at  9  a.  m.  near  the  same  spot, 
and  17  captures  were  noted  in  eight  minutes.  This  morning  was 
cooler,  and  fewer  insects  were  abroad  than  on  the  previous  day.  The 
mean  of  these  two  observations  is  4  insects  per  minute,  if  the  bird 
keeps  this  up  for  even  ten  hours  a  day,  the  total  is  2,400  insects.  It 
hardly  seems  possible  that  one  bird  could  eat  so  many  unless  they 
were  very  small,  but  this  pewee  is  rarely  seen  when  it  is  not  actively 
hunting.  When  the  young  are  in  the  nest,  the  parents  roust  make 
great  havoc  with  insects  if  the  nestlings  are  fed  at  the  above  rate. 

The  pewee  remains  in  California  only  about  six  months  in  the  year, 
but  fortunately  this  is  the  season  when  insects  are  most  numerous. 
One  hundred  and  thirty-seven  stomachs,  taken  in  the  months  from 
April  to  September  inclusive,  were  available  for  examination. 
Animal  matter  formed  99.91  percent  of  the  contents  and  vegetable 
matter  0.09  percent,  or  less  than  one-tenth  of  1  percent.  The  per- 
centage of  animal  matter  is  the  highest  yet  found  in  the  food  of  any 
flycatcher. 

Animal  food.— ^elUs  amount  to  about  6  percent  of  the  food. 
With  the  exception  of  Carabidffi,  found  in  4  stomachs,  and  Coccinel- 
lidse,  in  5,  all  were  either  harmful  or  neutral  species. 

The  following  beetles  were  identified: 


Coeeinella  9-notata  nevadiea. 

AjAodiiu  vittaltu. 

Coeciv^lla  califomiea. 

Agrilwi  ep.  nov. 

Coennella  traruvenoguUata. 

AgrioUs  sp. 

Gaslroidea  ep. 

BUxpstiniu  ep. 

EiiUr  bimaculalm. 

PtUinv»  6oM(i». 

Saprinut  plenum. 

Barii  Tubripet. 

Carpophiltu  hemiptenu. 

Hymenoptera  aggregate  over  39  percent,  and  are  of  wild  s 
that  is,  there  are  no  domestic  bees  among  tliem.  They  were  found 
in  93  stomachs,  and  in  14  there  was  notliing  else.  Parasitic  species 
were  identified  in  7  stomachs  and  ants  in  only  2 — an  unusually  small 
record  for  ants,  which  are  favorite  food  with  flycatchers, 

Ilemiptera,  or  bugs,  are  evidently  not  esteemed  as  an  article  of 
diet  by  this  bird,  for  they  amount  to  less  than  2  percent  of  the  food, 
Xone  were  eaten  in  April  or  May,  but  nearly  half  the  whole  number 
were  taken  in  August. 

Diptera  amount  to  nearly  40  percent,  slightly  exceeding  Hymenop- 
tera. No  other  flycatcher  has  yet  been  noted  whose  food  contained 
more  Diptera  tlian  Hymenoptera;  hence  the  name  flycatcher  ia  pecu- 
liarly applicable  to  this  pewee.    Diptera  were  found  in  84  stomachs, 
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and  20  contained  no  other  {ood.  This  would  seem  to  indicate  that 
flies  are  preferred  to  other  insects.  The  famiUes  MuBcidee,  Tipulidte, 
and  Asilidte  were  recognized. 

Caterpillars  and  moths  amount  to  nearly  5  percent.  Though  not 
taken  in  great  numbers,  they  are  eaten  regularly  through  the  season. 
September  shows  the  greatest  consumption — over  14  percenL  Moths 
were  found  in  IS  stomachs  and  caterpillan  In  4.  One  stomach  was 
entirely  filled  with  the  remains  of  moths. 

Sundry  insects,  amounting  to  nearly  9  percent,  make  up  the  rest 
of  the  animal  food.  Dragonflies  were  found  in  7  stomaclis,  and  1 
contained  nothing  else.  Ephemerids  were  in  4  stomachs,  lace-winged 
flies  in  1,  spiders  in  3,  and  the  so-called  joint«d  spiders  in  1. 

The  character  of  the  food  sliows  that  it  is  taken  on  the  ■wing  more 
exclusively  than  that  of  any  other  bird  yet  examined.  Of  the  crea- 
tures that  do  not  fly,  ants  were  found  in  2  stomaclis,  caterpillars  in 
4,  spiders  in  3,  and  jointed  spiders  in  1.  As  some  ants  fly,  these 
may  have  been  taken  in  mid-air,  but  they  were  too  badly  broken  to 
determine  this  point. 

Vegetable  food. — ^Vegetable  matter  was  found  in  4  stomaclis,  but 
in  3  of  these  it  was  mere  rubbish.  One  contained  seeds  of  the  elder- 
berry, the  only  vegetable  food  observed. 


The  western  wood  pewee,  while  often  an  inhabitant  of  the  orchard, 
does  not  deign  to  taste  of  its  product,  if  the  above  record  may  be 
assumed  to  be  conclusive.  Its  diet  is  composed  almost  exclusively 
of  insects,  and  of  these  a  la^e  majority  are  harmful  speciee. 

WESTERN    FLTCATCHEB. 

(Empidonax  diffidlit.) 

The  western  flycatcher  avoids  alike  tlie  hot  valleys  and  the  high 
mountains  of  California  during  the  warmer  months,  but  is  more  gen- 
erally distributed  in  migration.  For  a  nesting  site  it  selects  a  tree, 
a  crevice  among  the  roots  of  an  overturned  stump,  a  bracket  under  a 
porch,  a  beam  under  a  bridge,  or  a  hole  under  an  overlianging  sod  on 
the  bank  of  a  stream.  It  has  much  the  same  liking  for  water  as  the 
black  phoebe,  though  even  more  pronounced,  A  small  stream  run- 
ning through  or  near  an  orchard  appears  to  supply  ideal  conditions 
for  this  little  flycatcher,  as  the  orchard  makes  an  excellent  foraging 
ground,  and  if  it  does  not  afford  a  nesting  site,  the  bank  of  tlie  stream 
will.  The  bird  is  quiet  and  unobtrusive,  and  often  the  first  notice 
one  has  of  its  presence  is  to  see  it  tlart  from  the  end  of  a  near-by 
twig  into  the  air  in  pursuit  of  an  insect.  It  seems  to  be  thus  engaged 
all  day;  in  fact,  the  writer  has  never  seen  one  of  these  birds  when  it 
was  not  in  search  of  food.  /  ~  r 
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In  the  laboratory  investigation  of  the  food  of  the  western  fly- 
catcher 141  stomachs  were  examined.  They  were  collected  from 
March  to  October  inclusive,  and  probably  give  a  fair  idea  of  the 
bird's  food  for  these  months.  Analysis  gives  99.2S  percent  of  animal 
food  to  0,72  percent  of  vegetable;  in  other  words,  there  was  less  than 
three-fourths  of  1  percent  of  vegetable  matter.  Only  one  other 
flycatcher,  the  western  w(*)d  pewee,  eats  so  Httle  v^etable  food. 

Aninuil  food. — In  tliis  analysis  a  separate  account  was  kept  of 
the  ladybird  beetles  (Coccinellidse) .  This  bird  appears  to  eat  more 
of  them  than  does  any  other  flycatclier,  but  the  number  for  the 
whole  season  is  not  large  enough  to  be  very  serious.  The  greatest 
consumption  occurred  in  August,  a  little  more  than  7  percent.  The 
average  for  the  season  is  2i  percent.  Other  beetles  amount  to 
nearly  6  percent,  nearly  all  harmful,  the  exception  being  a  few 
ground  beetles  (Carabidte). 

Hymenoptera  form  the  largest  constituent  of  the  food  of  tliis  as 
of  most  other  flycatchers.  They  amount  to  over  38  percent,  and  are 
an  important  item  during  every  month  of  the  bird's  stay  on  its  sum- 
mer range.  The  highest  percentage  is  in  March,  61;  but  as  only 
3  stomachs  were  taken  in  that  month,  the  record  can  not  be  con- 
sidered as  final.  June  shows  52  percent,  and  is  probably  nearer  the 
true  maximum,  although  August  and  September  do  not  fall  much 
below.  Ants  were  found  in  14  stomaclis,  and  parasitic  Hymenoptera 
in  but  2.  Hymenoptera  in  general  were  found  in  99  stomaclis,  and 
6  contained  nothing  else.     No  honeybees  were  identified, 

Hemiptera  (bugs)  amount  to  nearly  9  percent  of  the  food.  They 
were  found  in  49  stomachs,  2  of  which  were  entirely  filled  with  them. 
The  greatest  number  were  taken  in  August,  when  they  constituted 
29  percent.     The  following  families  were  identified: 

Stink-bug  family  (Pcntatomidte).  Leafhopper  t&mily  (Jassidie). 

Chinch-bu|;  family  (Lygieidie).  Tree-hopper  family  (Membracidse). 

Leaf-bug  family  (Capetdie). 

Diptera  amount  to  a  little  more  than  31  percent  of  the  whole  food. 
They  rank  next  to  Hymenoptera,  and,  like  those  insects,  are  taken 
very  regularly  during  every  month  of  the  bird's  stay  in  the  State, 
While  October  is  the  month  of  maximum  consumption,  47  percent, 
several  other  months  are  but  little  below.  Only  3  families  were 
identified:  The  crane  flies  {Tipuiidfe),the  soldier  flies (Stratiomyiidse), 
and  the  house  flies  (Muscidse). 

Lepidoptera,  in  the  shape  of  moths  and  caterpillars,  amount  to 
about  7  percent  for  the  year,  and  were  found  in  every  month  except 
March.  They  appeared  in  36  stomaclis,  of  which  only  7  contained 
the  adult  insects — moths — and  29  the  larvse  or  caterpillars,  Tliis 
taste  is  in  contrast  with  tliat  of  the  black  phoebe  and  the  wood  pewee. 
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which  prefer  moths,  but  is  quite  in  accordance  witli  the  general  rule 
among  insectivorous  birds.  Special  interest  attaches  to  this  item 
of  the  bird's  food  from  the  fact  that  larvse  of  the  codling  moth  were 
found  in  3  stomaclis.  In  one  15  were  counted,  which  amounted  to 
89  percent  of  the  food.  In  another  they  were  too  badly  broken  to 
be  counted,  but  formed  55  percent  of  the  contents.  In  the  third 
only  1  was  found,  amounting  to  3  percent.  Evidently  these 
insects  were  hibernating  in  a  crevice  in  the  bark  of  a  tree  or  some 
similar  place,  and  were  there  discovered  by  the  flycatcher, 

A  few  unidentified  insects  and  some  spiders  make  up  the  remainder 
of  the  animal  food — about  6  percent.  Spiders  were  found  in  19 
cases — in  1  stomach  amounting  to  70  percent — and  these,  with 
the  caterpillars,  particularly  the  codling-moth  larvse,  show  that  a 
considerable  percentage  of  the  food  of  tliis  bird  is  not  cauglit  on  the 
wing. 

The  following  is  a  list  of  insects  identified  from  the  stomachs  of 
the  western  flycatcher: 


AUochara  bimandata.  Gastroidea  q/oTiea. 

Bippodamia  amlngua.  Diabrolica  larar. 

Bippodatnia  coniergem.  Monoxia  aordida. 

Coccindla  californKa.  EpUrix  Bp. 

Sq/Tiinia  ep.  Euhhin  rufipa. 

Teltphomt  diviitu.  Blapslinus  rufietpt. 

vlpAodiiu  ep.  Dtporaus  gUutinut. 

Limcnius  infiueatui.  Batanimu  ap. 


LEPtDOPTERA. 


StraUom^  macUlota. 
Carpotap»a  ponumelta. 

Vegetable  food. — Vegetable  matter  was  found  in  16  stomachs, 
though  some  of  it  could  not  properly  be  called  food.  One  stomach 
contained  seeds  of  Rubus  fruit  {blackberries  or  raspberries) ;  7, 
seeds  of  elderberries;  1,  the  skin  of  an  unidentified  fruit  and  a 
seed  of  tarweed  (Madia);  while  6  held  rubbish.  The  Rubus  fruit 
might  have  been  cultivated,  but  probably  was  not. 

Food  of  young. — Among  the  stomachs  whose  contents  have  been 
discussed  were  those  of  15  nestlings,  varying  in  age  from  48  hours  to 
2  weeks,  which  show  no  marked  differences  from  those  of  adults. 
Only  2  of  these  stomachs  contained  any  vegetable  matter;  in  1 
was  15  percent  of  rubbish;  in  the  other  3  percent.  Gravelstonea 
were  found  in  several  cases,  and  have  been  observed  in  the  young 
of  other  insectivorous  birds,  even  when  not  found  in  adults  of  the 
same  species. 
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The  young  in  one  nest  were  fed  24  times  in  an  hour.  Owing  to 
the  neat's  location  the  number  of  nesthngs  was  not  ascertained.  If 
there  were  four,  as  is  probable,  and  the  feeding  was  continued  fourteen 
hours,  each  was  fed  84  times  during  the  day. 


From  the  foregoing  it  is  eyident  that  neither  the  fanner  nor  the 
fruit  grower  has  anything  to  fear  from  the  western  flycatcher.  Prac- 
tically it  eats  no  vegetable  food,  and  its  animal  diet  contains  less 
than  the  normal  proportion  of  useful  elements.  It  should  be  rigidly 
protected  at  all  seasons. 

OTHBB  FLYCATCHERS. 

Four  or  more  other  species  of  the  genua  Empidonax  occur  within 
the  limits  of  California.  They  are  not  so  domestic  as  the  one  just 
discussed,  but  their  food  habits  are  quite  similar.  One,  E.  traiUi,  is 
locally  quite  abundant,  but  chooses  the  willows  along  water  courses 
for  its  home  rather  than  the  orchards.  The  others  are  less  widely 
distributed  and  therefore  of  less  economic  importance.  A  few  stom- 
achs of  each  species  have  been  examined,  but  they  indicate  no  remark- 
able differences  in  food  habits  from  those  of  the  western  flycatcher. 

HOBHBB  LABE. 

(Otocorit  alpeitrU  ehry»ola:ma,  ruMda,  aod  other  subepeciee.) 

Not  only  in  California,  but  in  a  considerable  portion  of  temperate 
North  America,  some  form  of  the  homed  lark  occurs  wherever  plain 
or  valley  presents  the  condition  suited  to  its  peculiar  needs.  The 
former  generic  name,  Eremophila,  or  desert  lover,  was  pecuUarly 
appropriate,  but  unfortunately  it  was  necessary  to  displace  it.  Bare, 
level  ground  with  scant  herbage  and  no  trees  or  shrubs  appears  to  be 
the  ideal  condition  for  the  homed  lark.  While  on  the  Pacific  coast 
they  are  not  called  upon  to  endure  excessive  cold,  yet  elsewhere  they 
endure  low  temperatures  not  only  with  indifference  but  with  apparent 
pleasure.  The  writer  has  met  them  on  an  open  prairie  when  the 
temperature  was  nearly  30  degrees  below  zero,  and  though  a  fierce  gale 
was  blowing  from  the  northwest  they  did  not  exhibit  the  least  sign  of 
discomfort,  but  rose  and  flew  against  the  wind,  then  circled  around 
and  alighted  on  the  highest  and  most  windswept  place  they  could 
find.  Probably  they  remain  through  the  night  in  these  bleak  spots, 
for  they  may  frequently  be  seen  there  after  sunset.  Most  animals 
seek  shelter  from  wind  and  cold,  even  though  it  be  nothing  but  the 
leeward  side  of  a  lidge  or  hummock,  but  the  homed  lark  refuses  to 
do  even  this,  and  by  preference  alights  on  the  top  of  the  knoU  where 
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the  wind  cute  the  worst.  It  seems  strange  that  in  so  small  a  body 
the  vital  heat  can  be  maintained  under  such  adverse  conditions,  but 
if  one  of  these  birds  be  examined,  its  body  will  be  found  completely 
covered  with  a  thick  layer  of  fat,  like  the  blubber  on  certain  marine 
animals.  This  indicates  that  horned  larks  have  plenty  to  eat,  and 
that  their  food  is  lai^ely  carbonaceous.  The  necessity  for  such  heat- 
producing  food  does  not  exist  in  the  case  of  the  California  homed 
larks,  but  nevertheless  they  eat  the  same  substances  as  those  in  a 
colder  climate,  although  probably  in  reduced  quantities. 

The  food  of  tins  bird  consists  largely  of  seeds  picked  up  from  the 
ground.  Very  naturally  a  bird  that  subsists  on  scattered  seeds  would 
pick  up  kernels  of  grain  if  they  came  in  its  way,  and  some  persons 
have  declared  that  this  bird  does  serious  damage  to  newly  sown  grain. 
As  they  sometimes  associate  in  immense  flocks,  they  may  do  harm 
when  large  numbers  alight  on  a  field  before  the  grain  has  been  har- 
rowed in.  Drilling  tlie  grain,  which  is  the  modem  method,  will  ob- 
viate this  trouble.  Most  of  the  grain  eaten  by  these  larks  is  waste 
from  the  liarvest  field. 

For  the  investigation  of  the  food  of  the  homed  larks  of  California, 
259  stomachs,  collected  in  every  month  except  May,  were  available. 
While  very  irregularly  distributed  through  the  year,  they  probably 
give  a  fair  idea  of  the  annual  food.  In  the  analysis  of  the  contents  of 
these  stomaclis,  approximately  9  percent  of  animal  food  was  found  to 
91  percent  of  vegetable. 

Anivialfood. — The  homed  lark  is  essentially  a  vegetarian,  but  eats 
a  considerable  number  of  insects  during  the  reproductive  season  and 
feeds  many  to  the  young.  Most  of  the  animal  food  was  taken  between 
Marcli  and  June,  inclusive.  The  latter  has  the  highest  record,  nearly 
30  percent.  As  this  lark  is  an  early  breeder,  it  begins  eating  insects 
early  in  the  season.  After  June  there  is  a  rapid  decrease  in  animal 
food,  and  the  stomachs  taken  in  November  contained  none  whatever. 

For  convenience  this  part  of  the  diet  may  be  divided  into  the  two 
items,  beetles  and  other  insects.  Beetles  amount  to  about  5  percent. 
Like  the  animal  food  in  general,  they  were  found  in  greatest  quanti- 
ties in  the  stomachs  taken  from  March  to  June,  the  latter  month 
showing  a  little  over  20  percent.  While  a  few  predaceous  ground 
beetles  were  eaten,  the  great  bulk  of  these  insects  were  of  harmful 
species,  among  wliich  were  some  snout  beetles  or  weevils.  Tlie  re- 
mainder of  the  animal  food,  4  percent,  consisted  of  bugs,  ants,  cater- 
pillars, and  a  few  miscellaneous  insects  and  spiders.  Of  these,  the 
greater  number  are  either  harmful  or  neutral. 

Vegetaile  food. — The  great  interest  in  the  food  of  the  homed  lark 
centers  about  the  vegetable  part.  Tliis  consists  of  grain  and  weed 
seed.    Com  was  found  in  only  one  stomach.    Wheat  was  contained 
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in  21  stomachs,  taken  in  four  montlis:  January,  February,  June,  and 
July.  The  insularity  in  eating  grain  would  seem  to  indicate  that  it 
is  not  a  favorite  food.  The  midsummer  records  may  be  explained  on 
the  ground  that  these  are  the  harvest  months  in  California.  But  it  is 
not  supposable  that  wheat  could  bo  obtained  in  January  and  Febru- 
ary and  not  in  December  or  March.  The  greatest  amount  was  eaten 
in  February,  74  percent,  but  only  5  stomachs  were  taken  in  tliis 
month,  and  probably  a  greater  number  would  have  given  a  lower  per- 
cent^e.  The  averse  for  the  year  is  9  percent.  Of  all  the  grains, 
however,  oats  are  the  favorite  with  the  homed  larks,  as  they  are  with 
■so  many  other  seed-eating  birds.  Tliey  were  eat^n  much  more  regu- 
larly than  wheat  and  in  greater  quantities.  Tliey  were  found  in  142 
stomachs,  and  November  gives  the  highest  record,  77  percent,  wliile 
June  has  the  lowest,  a  little  over  8  percent.  The  average  for  the  year 
is  31  percent.  If  all  these  oats  were  taken  from  the  farmer's  crop  it 
might  be  a  serious  tax,  but  evidently  only  a  few  of  them  are  so  ob- 
tained. Those  eaten  in  March  may  have  been  from  newly  sown 
fields,  and  those  in  June  and  July  from  the  ripening  crop,  but  the  rest 
must  have  been  waste  grain  gleaned  from  the  fields,  Moreover,  Cal- 
ifornia is  covered  with  wild  and  volunteer  oats,  which,  ripening  at 
other  times  than  the  cultivated  ones,  furnish  an  inexhaustible  supply 
of  food  for  many  birds.  It  is  certain  that  most  of  the  oats  eaten  by 
the  California  homed  larks  an>  either  waste  or  volunteer  grain,  and 
have  no  economic  value. 

The  particular  food  of  homed  larks  is  the  seeds  of  weeds  and  grasses. 
Tliese  aggregate  51  percent  of  the  annual  diet,  being  eaten  in  every 
month,  and  constitute  a  respectable  percentage  of  the  food  in  each. 
The  month  of  least  consumption  is  January,  when  they  amount  to  over 
19  percent;  August  shows  the  maximum  quantity,  nearly  99  percent, 
but  as  only  4  stomachs  were  taken  in  this  month,  probably  ample 
material  would  reduce  this  high  percentage.  It  is  by  the  consump- 
tion of  weed  seed  that  the  homed  lark  makes  amends  for  doing  a  little 
dam^e  to  grain.  The  quantity  of  seeds  of  noxious  weeds  destroyed 
annually  by  this  species  throughout  the  country  is  very  great.  Fruit 
does  not  appear  in  the  stomachs  of  homed  larks.  The  bird  asks  noth- 
ing of  the  orchardist — not  even  the  shelter  of  liis  trees. 


In  the  final  analysis  of  the  food  habits  of  the  homed  lark  there  is 
but  one  tenable  ground  of  complaint,  namely,  that  it  does  some  dam- 
age to  newly  sown  grain.  This  can  be  largely  remedied  by  harrowing 
in  immediately  after  sowing,  and  can  be  wholly  prevented  by  drilling. 
The  bird's  insect  diet  is  practically  all  in  its  favor,  and  in  eating  weed 
seed  it  confers  a  decided  benefit  on  the  farmer.     It  should  be  ranked 
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as  one  of  our  useful  species,  anti  protected  by  law  and  by  public 
opinion." 

JAT  FAMILY. 

The  jays  have  acquired  a  questionable  reputation  owing  to  the  fact 
that  they  piller  the  nests  of  other  birds  and  prey  upon  the  farmer's 
crops.  That  at  times  they  are  guilty  of  both  of  these  sins  can  not  be 
denied.  On  the  first  of  these  counts  the  California  jay  is  far  more 
culpable  than  its  eastern  relative  and  does  entirely  too  much  nest 
robbing  for  the  best  interests  of  the  State.  It  is  also  a  despoUer  of 
fruit  in  its  season,  and  in  this  respect  should  be  restrained.  On  the 
other  hand,  jays  are  conspicuous  and  ornamental  elements  in  the  bird 
fauna,  and  inasmuch  as  they  consume  many  harmful  insects,  should 
not  be  wholly  condemned. 

Some  half  dozen  species  and  subspecies  of  jays  occur  in  California. 
The  food  of  the  two  most  important  species  is  discussed  in  the  fol- 
lowing pages. 

STELLER   JAY. 

(Cj/anoeitUt  ttelUri frontalU  ami  rarhonacea.) 

The  Steller  jay  inhabits  the  mountains  and  forestetl  areas  of  Cali- 
fornia throughout  the  year.  It  sometimes  ventures  to  the  edges  of 
the  valleys  and  occasionally  visits  orchards  for  a  taste  of  fruit,  of 
which  it  is  very  fond,  but  in  general  it  keeps  to  the  hills  and  wilder 
parts  of  the  canyons.  It  is  fond  of  coniferous  trees  and  is  likely  to 
be  found  wherever  these  abound.  W"here  ranches  have  been  estab- 
lished far  up  the  canyons  among  the  hilla,  this  jay  visits  the  ranch 
buildings.  While  it  has  all  the  characteristics  ofxthe  jay  family,  it  is 
rather  more  shy  than  either  the  California  jay  or  the  eastern  blucjay. 

To  determine  the  nature  of  the  food  of  this  species,  03  stomaclis 
were  available.  They  were  distributed  over  the  whole  year  except 
February  and  April.  The  contents  consisted  of  animal  food  to  the 
extent  of  28  percent,  and  vegetable  matter  72  percent. 

Animal  food. — Beetles  amount  to  a  little  more  than  8  percent: 
Carabidse  were  found  in  S  stomachs;  all  the  others  were  of  noxious 
species.  One  stomach  was  half  fdled  with  a  species  of  weevil  or  snout 
beetle  (TJiricoleins  inomata),  of  which  S-")  individuals  were  counted, 
and  there  were  probably  more.  Hymenoptera  amount  to  about  11 
percent  and  are  the  largest  item  of  animal  fooil.  They  were  found  in  ■ 
30  stomachs  altogether,  and  2  were  entirely  filled  with  them.  Ants 
were  found  in  only  2  stomachs.  Three  honey  bees  were  identified,  one 
in  each  of  3  stomachs.     One  was  a  worker,  another  a  drone,  and  the 

o  For  a  more  complete  account  of  the  food  habits  of  the  homed  lark,  see  Bulletin 
No.  23,  Biological  Survey,  U.  S.  Department  of  Agriculture,  The  Horned  Luks  anU 
their  Relation  to  Agriculture,  by  \V.  L.  McAtee,  1905. 
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third  indeterminate.  None  of  the  smaller  parasitic  Hymenoptera 
were  identified.  The  greater  part  of  this  item  of  food  consisted  of 
Wasps  and  wild  bees,  wtiich  would  indicate  that  this  bird  is  an  ener- 
getic aod  expert  insect  catcher. 

Hemiptera  (bugs)  are  evidently  not  in  favor  with  the  Steller  jay. 
They  were  found  in  but  few  stomachs  and  in  small  numbers  and 
amount  for  the  year  to  little  more  than  1  percent.  Pentatomidffi,  or 
stinkbugs,  and  Scutelleridw,  or  shield  bugs,  were  the  only  families 
identified.  Diptera  form  only  four-tenths  of  1  percent.  They  were 
found  in  only  3  stomachs,  taken  at  the  same  place  and  at  the  same 
hour.     They  consisted  of  crane  flies  (Tipulidse)  filled  with  e^s. 

Orthoptera  (grasshoppers  and  crickets)  aggregate  about  3.5  percent. 
They  appeared  in  28  stomachs  and  were  the  sole  contents  in  one. 
Caterpillars  and  moths  amount  to  a  little  more  than  2  percent.  The 
former  were  found  in  17  stomachs  and  the  latter  in  2. 

The  following  insects  from  the  stomachs  of  the  Steller  jay  were 
identified : 


Sinodendron  rugon-m.  CUnu  sphegui. 

Didielonycha  fulgida.  TkrieolepU  inorjuita. 

HTMEN0PTEE4. 
Apw  melli/era. 

Of  miscellaneous  creatures,  spiders  were  identified  in  3  stomachs, 
raphidians  in  one,  and  sow  bugs  {Oniscus)  in  one;  altogether  they 
make  up  about  one-half  of  t  percent.  Remains  of  vertebrates  amount 
to  a  little  more  than  1  pereent.  They  consist  of  hair  and  skin  of  a 
mammal  found  in  one  stomach,  two  bits  of  bone,  probably  of  a  frog, 
in  one,  and  eggshells  in  13-  This  last  item  is  the  worst  in  this  jay's 
record,  since  it  indicates  that  the  bird  is  guilty  of  eating  the  ^gs  of 
smaller  birds;  but  even  this  is  not  as  bad  as  it  looks.  Only  6  of  these 
egg-eating  records  occurred  in  June,  the  nesting  month.  All  the  rest 
were  in  September  or  later  and  were  probably  old  shells  picked  up  in 
abandoned  nests  or  about  ranch  buildings  or  camp  grounds. 

Vegetable  food. — ^The  vegetable  food  may  be  divided  into  fruit,  grain, 
mast,  and  miscellaneous  matter.  Fruit  amounts  to  22  percent  and 
was  found  in  55  stomachs.  Prunes  were  identified  in  2  stomachs, 
cherries  in  2,  grapes  in  2,  Kubus  fruits  in  15,  strawberries  in  1,  elder- 
berries in  15,  bay  laurel  fruit  in  1,  unknown  wild  fruit  in  2,  and  fruit 
pulp,  not  fully  identified  but  thought  to  be  of  cultivated  varieties,  in 
16  stomachs.  Thus  38  stomachs  held  fruit  supposed  to  be  cultivated. 
This  number  includes  all  containing  Rubus  fruits,  which  probably  were 
not  all  cultivated — perhaps  none  of  them  were.  The  Steller  jay  un- 
doubtedly eats  considerable  fruit,  but  most  of  its  range  lies  in  unset- 
tled areas,  and  it  is  too  shy  to  visit  orchards,  except  those  close  to  the 
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timber.     For  the  present,  then,  or  until  it  becomes  more  domestic, 
the  damage  to  cultivated  fruit  is  likely  to  be  small. 

Grain  amounts  to  5  percent,  and  was  found  in  15  stomachs,  dis- 
tributed as  follows:  Wheat  in  7,  oats  in  9,  and  barley  in  1.  Much  of 
the  wheat  was  damaged,  and,  in  fact,  owing  to  the  times  of  year,  it 
could  not  have  been  otherwise.  The  greatest  amount  of  grain  was 
taken  in  June,  24  percent,  and  was  probably  picked  np  in  the  harvest 
field.  Many  of  the  oats,  perhaps  all,  were  of  the  wild  variety.  The 
chief  food  of  this  jay,  however,  is  acorns,  though  occasionally  it  eats 
other  nuts  or  large  seeds.  Mast  amounts  to  42.5  percent  of  the  yearly 
diet,  and  was  found  in  38  stomachs.  In  some  of  them  it  reached  99 
percent  of  the  contents.  In  October  and  November  it  amounted  to 
76  percent,  in  December  to  90,  and  in  January  to  99  percent.  Even 
in  June,  when  other  food  was  abundant,  it  was  eaten  to  the  extent 
of  nearly  10  percent,  though  none  was  found  in  the  stomachs  taken 
in  May  or  July.  Very  hkely  a  considerable  part  of  this  was  stolen 
from  the  stores  of  the  California  woodpecker,  for  it  is  hardly  probable 
that  the  jays  find  acorns  under  the  trees  so  late  as  June  and  so  early 
as  August.  It  is  true  the  jays  themselves  store  up  nuts  to  some 
extent,  but  hardly  on  the  scale  indicated  by  the  contents  of  their 
stomachs  when  the  acom  harvest  is  long  past.  Seeds,  galls,  and 
miscellaneous  matter  make  up  the  remainder  of  the  vegetable  food, 
about  2.5  percent.  In  two  stomachs  taken  near  the  ocean  were  tan- 
gles of  confervie  and  other  seaweeds. 


From  the  Foregoing  analysis  it  will  be  seen  that  the  food  of  the 
Steller  jay  is  of  minor  importance  from  an  economic  point  of  view. 
In  destroying  beetles  and  Hymenoptera  it  performs  some  service, 
but  it  destroys  only  a  few.  Of  the  order  of  Hemiptera,  which  con- 
tains most  of  the  worst  pests  of  the  orchardist  and  farmer,  it  eats 
scarcely  any.  The  Orthoptera,  which  are  almost  all  harmful  insects, 
are  eaten  only  sparingly,  and  the  same  applies  to  the  rest  of  the 
insect  food.  The  destruction  of  birds'  eggs  is  the  worst  count  against 
the  jay.  But  none  were  found,  except  in  June,  until  September,  when 
it  was  too  late  in  the  season  for  fresh  eggs  to  be  obtainable.  In  June 
17  birds  were  taken,  and  6  of  them,  or  35  percent  of  the  whole,  appar- 
ently had  robbed  birds'  nests.  Now,  it  is  evident  that  if  35  percent 
of  all  the  Steller  jays  in  California  each  rob  one  bird's  nest  every  day 
during  the  month  of  June  the  aggregate  loss  is  very  great. 

So  far  as  its  vegetable  food  is  concerned,  this  bird  does  little  dam- 
age. It  is  too  shy  to  visit  the  more  cultivated  districts,  and  probably 
will  never  take  enough  fruit  or  grain  to  become  of  economic  impor- 
tance. The  other  vegetable  food  it  consumes  is  entirely  neutral  from 
the  economic  standpoint. 
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CALil-'ORNlA    JAY. 

(Apkelocoma  eali/bmiea.) 

The  Califoniia  jay  (PI.  Ill)  occupies  the  warm  chaparral-covered 
lower  slopes  nf  the  Sierra  Nevada  and  Coast  ranges  and  adjacent  val- 
leys. He  has  the  same  general  traits  of  character  as  the  eastern  jay, 
is  the  same  noisy,  rollicking  fellow  as  that  bird,  and  in  California 
occupies  a  corresponding  position  in  bird  society.  While  for  the  most 
part  a  frequenter  of  woods  and  chaparral,  he  is  by  no  means  shy  of 
visiting  orchards  and  gardens,  and  will  come  even  to  the  farm 
buildings  if  anything  there  interests  him.  A  nest  of  the  chipping 
sparrow  (Spizella  paaserina  amoTiae),  which  was  being  watched  for 
notes  on  feeding,  was  robbed  of  its  four  nestlings  early  one  morning 
by  a  jay,  although  not  more  than  30  feet  from  the  front  door  of  a 
house  on  the  edge  of  the  viUage.  He  is  a  persist«nt  spy  upon  domes- 
tic fowls  and  well  knows  the  meaning  of  the  cackle  of  a  hen.  A 
women  whose  home  was  at  the  mouth  of  a  small  ravine  told  the 
writer  that  one  of  her  hens  had  a  nest  under  a  bush  a  short  distance 
up  the  ravine  from  the  cottage.  A  jay  had  found  this  out,  and  every 
day  when  the  hen  went  on  her  nest  the  jay  would  perch  on  a  near-by 
tree.  As  soon  as  the  cackle  of  the  hen  was  heard,  both  woman  and 
bird  rushed  to  get  the  egg,  but  many  times  the  jay  reached  the  nest 
first  and  secured  the  prize.  A  man  living  in  the  thickly  settled  out- 
skirts of  a  town  said  that  jays  came  every  morning  and  perched  on 
some  large  trees  that  overhung  his  barnyards,  where  the  hens  had 
their  nests,  and  that  it  was  necessary  for  some  member  of  the  family 
to  be  on  the  lookout  and  start  at  the  first  sound  of  the  hen's  voice  or 
a  jay  would  get  the  egg. 

A  still  worse  trait  of  the  jay  was  described  by  a  young  man  en- 
gaged in  raising  poultry  on  a  ranch  far  up  a  canyon  near  wooded 
hills.  When  his  white  leghorn  chicks  wore  small,  the  jays  would 
attack  and  kill  them  by  a  few  blows  of  the  beak,  and  then  peck 
open  the  skull  and  eat  the  brains.  In  spite  of  all  endeavors  to 
prot^ict  the  chicks  and  to  shoot  the  jays,  his  losses  were  serious. 

As  a  fruit-eater  the  jay  has  few  equals.  He  has  a  pronounced 
taste  for  cherries  and  prunes,  and  where  orchards  of  these  fruits  are 
near  natural  coverts,  he  will  work  unceasingly  to  carry  off  the  fruit. 
The  writer  remained  in  a  cherry  orchard  in  such  a  situation  from  9 
a.  m.  to  4  p.  m.  on  several  occasions  during  the  cherry  season,  and 
there  was  not  an  hour  of  that  time  that  jays  were  not  going  away 
with  fruit  an<l  coming  for  more,  in  spite  of  the  fact  that  every  one 
was  shot  that  was  unwary  enough  to  give  the  collector  a  chance. 
A  small  prune  orchard  on  some  bottomland,  just  where  a  small 
ravine  debouched  from  the  wooded  hills,  was  also  watched.  The 
fruit  was  just  ripening,  and  a  continuous  line  of  jays  was  seen  paas- 
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ing  from  the  hills  down  through  the  ravine  to  the  orchard,  while  a 
return  line,  each  jay  bearing  a  prune,  was  flying  up  the  ravine  to  the 
woods,  where,  probably,  the  fruit  was  secreted  and  left  to  rot.  The 
jay  habitually  stores  nute  and  grain  for  ^ture  use,  Mid  no  doubt, 
urged  by  a  misdirected  instinct,  lays  up  fruit  for  the  same  purpose, 
but  with  a  different  result.  Several  hours  later  the  jays  were  still 
at  work.  On  another  occasion  7  jays  were  shot  successively  from 
a  prune  tree  loaded  with  fruit,  and  others  continued  to  come,  unter- 
rified  by  the  report  of  the  gun  or  the  dead  bodies  of  their  comradea 
that  lay  on  the  ground  beneath  the  tree. 

The  jay  is  also  a  notorious  pitferer  of  nuts,  notably  almonds  and 
English  walnuts.  He  is  a  skillful  nutcracker,  and  extracts  the  ker- 
nel deftly  by  holding  the  nut  between  his  feet  on  a  branch,  while  he 
hammers  it  with  his  beak  until  he  cracks  the  shell.  Only  the  hard- 
est nuts  defy  his  powers.  A  gentleman  who.  owned  a  laige  ranch 
situated  in  a  canyon  and  on  the  surrounding  hills  planted  a  dozen 
or  more  ahnoad  trees  to  raise  nuts  for  home  use.  When  the  trees 
cametobearing,  the  jays  each  year  carried  all  the  nuts  away  before  they 
were  ripe.  "Although,"  said  the  owner,  "the  trees  bear  a  fair  crop, 
I  never  get  a  nut;  the  jays  take  them  all."  Another  gentleman 
had  a  number  of  very  large  English  walnut  trees  on  his  ranch,  which 
was  at  the  upper  end  of  a  wooded  canyon.  While  these  nuts  were 
yet  unripe,  the  jays  destroyed  a  great  many.  Fortunately,  when 
mature,  they  seem  to  be  too  hard  for  the  jays  to  peck  through,  so 
the  bulk  of  the  crop  was  saved. 

But  the  jays  do  not  frequent  orchards  entirely  for  fruit.  During 
May  and  June  the  writer  many  times  visited  an  apple  orchard,  the 
leaves  of  which  were  badly  infested  with  a  small  green  caterpillar, 
locally  known  as  the  canker  worm.  When  a  branch  is  jarred, 
these  iuBects  let  themselves  down  to  the  ground  on  a  thread  spun 
for  the  purpose.  Many  jays  were  seen  to  fly  into  the  orchard,  alight 
in  a  tree,  and  then  almost  immediately  drop  to  the  ground.  Obser- 
vation showed  that  the  caterpillars,  disturbed  by  the  shock  of  the 
bird's  alighting  on  a  branch,  dropped,  and  that  the  birds  immedi- 
ately followed  and  gathered  them  in.  These  caterpillars  were  found 
in  the  stomachs  of  several  jays,  in  one  case  to  the  extent  of  90  percent 
of  the  contents. 

For  the  laboratory  investigation  of  the  food  of  the  California  jay, 
326  stomachs  were  used.  They  were  distributed  through  every 
month,  but  the  greater  number  were  taken  from  May  to  September, 
inclusive.  As  manyof  them  as  possible  were  collected  about  orchards, 
gardens,  ranch  buildings,  and  stock  yards.  In  the  first  analysis  the 
food  divides  into  27  percent  of  animal  matter  and  73  percent  of 
vegetable.  The  greatest  percentage  of  animal  food  occurs  in  April, 
when  it  reaches  70  percent.    After  that  it  decreases  gradually  to 
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January,  when  it  falla  to  its  minimnni  of  a  little  less  than  5  percent. 
Vegetable  food,  on  the  contrary,  is  most  sparinglj  eaten  in  April  and 
meet  abundantly  in  January. 

Animal  food. — ^Aa  the  jay  is  largely  a  ground  feeder,  careful  ac- 
count was  kept  of  the  predaceous  ground  beetles  (Carabidn).  In 
May  they  amount  to  10  percent  of  the  food  and  to  neariy  as  much 
in  February;  but  in  the  other  months  they  are  insignificant.  The 
total  for  the  year  is  2.6  percent.  Other  beetles,  all  either  harmful 
or  neutral,  amount  to  a  little  more  than  8  percent.  They  are  eaten 
rather  irregularly  through  the  year.  April  shows  the  greatest  con- 
sumption, nearly  31  percent,  and  January  the  least,  only  a  trace. 

Hymenoptera,  in  the  shape  of  wasps,  bees,  and  ants,  amount  to  a 
little  lees  than  5  percent.  They  were  contained  in  189  stomachs 
and  were  distributed  as  follows:  Honey  bees  in  9,  ants  in  27,  other 
Hymenoptera  in  159.  'Diese  figures  illustrate  the  fact  that  a  bird 
will  eat  a  certain  article  of  food  very  often,  but  in  small  quantities. 
While  Hymenoptera  amount  to  less  than  5  percent  of  the  food,  they 
were  found  in  nearly  S8  percent  of  the  stomachs.  The  honey  bees, 
20  in  number,  were  found  in  9  stomachs,  and,  what  is  very  singular, 
all  were  workers.  Birds  that  eat  honey  bees  usually  select  the 
drones,  but  the  jay  appears  to  have  chosen  the  workers.  Fortu- 
nately he  does  not  appear  to  eat  many. 

Hemiptera  were  eaten  to  the  extent  of  less  than  one-half  of  1  per- 
cent. One  stomach  contained  2  black  olive  scales  {SaissfHa  olex). 
Diptera  seem  even  less  acceptable  than  bugs  as  an  article  of  food. 
In  July,  the  month  of  greatest  consumption,  there  were  less  than  1 
percent. 

Lepidoptera  (moths  and  caterpillars)  amount  to  2.5  pieroent.  They 
were  eaten  in  every  month,  mainly  in  the  caterpillar  stage.  May  was 
the  month  when  the  greatest  number  was  eaten,  nearly  10  percent. 
The  most  interesting  point,  however,  in  connection  with  this  item  of 
food  is  that  12  pupie  of  the  codling  moth  were  found  distributed 
through  8  stomachs.  This  is  a  most  unexpected  service  from  a  bird 
of  the  jay's  habits,  and  it  may  be  said  that  a  little  work  of  this  kind 
will  cover  a  multitude  of  sins  in  other  directions. 

Orthoptera  (grasshoppers  and  crickets)  are  eat«n  to  the  extent 
of  4.5  percent.  Most  of  them  were  taken  in  July,  August,  and  Sep- 
tember. As  usual,  August  stands  first,  with  a  consumption  of  nearly 
17  p«rr«nt,  and  one  stomach  contained  the  remains  of  41  individuals. 
iffhnoplxu  dfvagiator  was  the  only  specie-s  identified.  As  the  jay  is, 
to  a  great  extent,  an  inhabitant  of  the  woods,  it  was  natural  that  its 
stomach  should  contain  quite  a  number  of  the  brown  wood  cricket. 
A  mole  cricket  also  was  found  in  one  stomach.  Orthopt«ra  were 
found  in  151  stomachs  and  formed  the  total  food  in  one.    When  they 
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are  eaten  so  often,  it  is  surprising  that  they  do  not  form  a  larger 
percentage  of  the  food. 

A  few  miscellaneous  creatures,  such  as  raphidians,  spiders,  snails, 
ete.,  form  less  than  one-half  of  1  percent  of  the  food. 

The  following  is  a  list  of  insects  identified  in  the  stomachs  of  the 
California  jay: 

COLEOFTBRA. 

Awam  eonfiata.  Diabrotica  sp. 

Silpha  roDiOM.  CottiontU  ralnuta. 

lAmoniutfulviptt.  Blapttima  nifipa. 

PffoUiopt  unUtCiU, '  SdopiAet  obiewrut. 

OrUliophaffUM  ep.  Balaninui  sp. 

HKMIPTBRA. 

Saitietia  oltm. 

HTHENOPTBBA. 
LBPtDOPTIKA. 


ApU  meVifera. 

Carpoeapta  pomojiella. 

Melanopbu  devoMlator. 

Besides  the  insects  and  other  invertebrates  already  discussed,  the 
jay  eats  some  vertebrates.  The  remains  consisted  of  bones  or  feathers 
of  birds  in  8  stomachs,  eggshells  in  38,  bones  of  small  mammals 
(mice  and  shrews)  in  11,  and  bonee  of  reptiles  and  batrachians  in  13 
stomachs.  In  destroying  small  mammals  the  jay  is  conferring  an 
.  unmixed  good,  &s  practically  all  of  them  are  injurious.  His  appetite 
for  reptiles  and  batrachians,  however,  is  unfortunate.  These  crea- 
tures, being  mostly  insectivorous,  are  very  useful.  Probably,  bow- 
ever,  their  ranks  are  notrseriously  thinned  by  the  jay.  Of  those  eaten, 
9  were  lizards,  one  a  snake,  one  a  frog,  and  2  others  were  batrachians, 
but  could  not  be  further  identified.  The  great  interest  in  the  jay's 
vertebrate  food,  however,  centers  about  the  remains  of  birds  and 
^gs.  Of  the  46  stomachs  containing  these  remains,  17  were  taken 
between  the  middle  of  May  and  the  middle  of  July,  and,  as  this  period 
practically  covers  the  nesting  season  in  California,  all  may  be  con- 
sidered as  from  the  nests  of  wild  birds  robbed  by  the  jay.  The  others 
represent  either  the  eggs  of  domestic  fowls  or  old  eggshells.  Id  the 
above  period  96  stomachs  were  collected,  of  which  17,  or  18  percent, 
contained  eggs  or  remains  of  young  birds.  If  we  idaj  infer,  as  seems 
reasonable,  that  18  percent  of  the  California  jays  rob  birds'  nests 
every  day  during  the  nesting  season,  then  we  must  admit  that  the 
jays  are  a  tremendous  factor  in  preventing  the  increase  of  our  com- 
mon birds.  Mr.  Joseph  Grinell,  of  Pasadena,  after  careful  observa- 
tion, eaUiuates  the  number  of  this  species  in  California  at  about 
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126,000.  This  is  probably  a  low  estimate.  If  18  percent  of  thia 
number,  or  22,680  jays,  each  robs  a  nest  of  e^s  or  young  daily  for  a 
period  of  sixty  days  from  the  middle  of  May  to  the  middle  of  July,  the 
total  number  of  nests  destroyed  in  California  by  this  one  species  every 
year  is  1,360,800.  These  figures  are  somewhat  startling,  representing 
as  they  do  an  enormous  number  of  useful  birds,  and  it  is  to  be  hoped 
they  ex^^erate  the  dam^e.  For  the  present,  however,  they  must 
stand  for  what  they  are  worth.  More  data  are  necessary  in  order  to 
determine  ftilly  the  accuracy  of  the  figures.  Little  weight  attaches 
to  the  destruction  of  the  eggs  of  domestic  fowls  by  this  jay,  since  in 
most  cases  it  is  easily  preventable. 

Vegetable  food. — Aside  from  a  few  miscellaneous  items,  that  alto- 
gether amount  to  less  than  1  percent,  the  jay's  vegetable  fond  may  be 
classed  under  three  heads:  Grain,  fruit,  and  mast.  Owing  to  the 
economic  importance  of  this  food  the  full  tabulation  is  given  below: 


Uontb. 

Oraln. 

Fruit. 

Uast 

(•corns). 

■„., 

Oialn. 

Fruit. 

(•ooma). 

January 

February.... 
March 

!S'!:::::::: 

e.40 
8.43 

6lI» 

ill 

9.01 

11 

Is 

1 

October 

I8.7J 

4ft  £3 
IS.  89 

an 

73.00 

June 

11.73 

«» 

38,a 

It  will  be  seen  that  March  holds  the  highest  record  for  grain.  This 
was  probably  picked  up  from  fields  newly  sown.  After  that,  not 
much  is  eaten  until  June,  when  the  harvest  begins.  From  that  time 
on,  grain  is  an  important  article  of  diet,  and  isobtained  by  gleaning  in 
the  harvested  fields.  It  makes  a  sudden  drop  at  the  end  of  Septem- 
ber, for  at  that  time  the  acorn  crop  comes  in.  Grain  was  found  in 
95  stomachs,  of  which  56  contained  oats;  34,  com;  2,  wheat;  2, 
barley;  and  1,  grain  not  further  identified.  Many  of  the  oats  were 
of  the  wild  variety. 

■  Fruit  was  found  in  270  stomachs.  Of  these,  cherries  were  identi- 
fied in  37,  prunes  in  25,  apples  in  5,  grapes  in  2,  pears  in  2,  peaches 
in  1,  gooseberries  in  2,  figs  in  1,  blackberries  or  raspberries  in  71, 
elderberries  in  42,  manzanita  in  4,  cascara  in  1,  mistletoe  in  1,  and 
fruit  pulp  not  further  identified  in  76.  It  will  be  noted  that  most 
of  the  fruit  was  eaten  in  the  five  months  from  May  to  September, 
inclusive.  All  found  in  November,  December,  and  January  was 
fruit  pulp  without  seeds,  evidently  old  fruit  left  on  the  trees,  AD 
the  small  fruits,  as  raspberries  and  elderberries,  were  taken  during 
the  summer  months.  The  raspberries  may  have  been  either  wild 
or  cultivated,  and  were  probably  both;  but  in  any  case  it  is  safe  to 
say  that  half  of  the  fruit  eaten  was  of  wild  varieties  and  of  no  eco- 
nomic value. 
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Mast  forms  the  largest  item  of  the  jay's  food.  This  fact  has  some 
economic  interest,  since  mast  possesses  considerable  value  as  food 
for  stock,  especially  hogs.  A  glance  at  the  table  will  show  the  high 
percentages  for  the  eight  months  from  September  to  April  inclusive, 
and  then  the  sudden  drop  to  the  low  rank  it  holds  for  the  rest  of  the 
year.  While  the  average  consumption  for  the  year  is  38  percent, 
for  these  eight  months  alone  it  rises  to  neariy  57  percent,  or  more 
than  half  of  the  whole  food.  Doctor  Merriam  says  that  by  the 
Indians  this  jay  ia  called  the  oak  planter.  There  is  no  doubt  that 
all  jay9  unconsciously  aid  in  planting  forest  trees.  Like  the  Cali- 
fornia woodpecker  they  habitually  store  up  nuts  and  other  lai^ 
seeds,  though  unlike  that  bird  they  do  not  prepare  storage  places, 
but  place  them  in  forks  of  trees,  cracks  in  old  stumps  or  logs,  behind 
loose  pieces  of  bark,  or  bury  them  in  the  ground.  Nuts  are  often 
dropped  when  being  carried  to  a  place  of  concealment,  and  sprout 
and  grow  to  renew  the  forest. 


The  insect  food,  though  small  in  amount,  may  be  set  down  to  the 
jay's  credit.  By  the  destruction  of  birds'  eggs  and  young,  it  does 
serious  mischief.  Two  items  of  its  vegetable  food,  grain  and  fruit, 
are  against  the  jay.  In  the  case  of  grain,  however,  it  is  doubtful  if 
much  damage  is  done,  since  it  is  taken  mostly  after  the  harvest.  If 
the  grain  taken  in  early  spring  is  stolen  from  newly  sown  fields,  it 
represents  a  real  loss;  but  the  jay  is  not  known  to  pull  up  grain 
after  it  has  sprouted,  so  that  all  it  gets  at  this  time  must  have  been 
left  uncovered,  and  is  therefore  of  minor  importance.  After  harvest 
it  is  common  to  see  small  companies  of  jays  in  Selds,  where  they 
probably  glean  scattered  kernels  as  well  as  some  insects.  In  the 
matter  of  fruit  stealing  there  are  no  extenuating  circumstances. 
Wherever  orchards  are  near  its  haunts,  the  jay  is  a  persistent  and 
insatiable  fruit  thief.  If  he  took  only  what  is  necessary  to  satisfy 
the  appetites  of  himself  and  family,  he  might  be  endured  for  the  sake 
of  his  better  traits.  But  long  after  his  hunger  is  appeased,  he  con- 
tinues to  carry  oiT  fruit  to  store  away,  and  thus  his  pilferings  are 
limited  only  by  his  numbers  and  by  the  size  of  the  fruit  crop.  More- 
over, much  of  the  fruit  which  he  pecks  is  left  on  the  tree  to  rot,  and 
more  falls  to  the  ground  unfit  for  use,  except  by  pigs.  It  is  fortu- 
nate that  only  orchards  situated  near  the  jay's  usual  haunts  suffer 
severely.  Those  farther  away  are  visited  occasionally,  but  are  not 
seriously  damped.  Unlike  many  other  birds  which  prey  upon  the 
eariier  fruits,  the  jay  continues  his  depredations  as  long  as  fruit  is 
to  be  had.  In  an  orchard  closely  watched  by  the  writer  it  was 
found  that  when  the  earlier  cherries  were  ripening,  blackbirds, 
thrushae,  orioles,  grosbeaks,  cedar  birds,  and  linnets,  as  well  as  jays, 
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were  present  in  numbers,  but  two  weeks  later,  when  the  earlier 
varieties  were  gone  and  the  later  ones  were  ripe,  hardly  any  smaller 
birds  were  present,  while  the  jays  were  as  busy  as  ever;  and  stitl 
later,  at  the  end. of  the  season,  when  the  prune  crop  came  on,  jays 
were  still  taking  a  heavy  toll. 

It  will  thus  be  seen  that  the  jay  has  many  more  bad  qualities 
than  good.  In  fact,  from  the  economic  point  of  view  he  has  few 
redeeming  virtues.  Something  may  be  said  in  his  favor  from  the 
esthetic  side,  as  he  is  a  handsome  bird,  and  people  interested  in 
country  life  would  no  doubt  misa  his  familiar  presence.  But  as  the 
case  stands  there  are  far  too  many  California  jays.  If  they  could 
be  reduced  to  a  fourth  or  a  half  of  their  present  numbers,  the  remain- 
der would  probably  do  no  serious  harm.  This  is  exactly  what  is 
likely  to  take  place  gradually  as  the  State  becomes  more  thickly 
settled  and  forest  and  chaparral  lands  decrease. 

BLACEBIBD,  OBIOi:.E,  AND  HEASOWI.ABX  FAIOLT. 

{Icteridas.) 

The  family  which  includes  the  oriolea,  blackbirds,  and  meadow- 
larks  embraces  species  widely  different  in  form,  plumage,  nesting 
habits,  and  food.  The  orioles  nest  in  trees  and  obtain  the  greater 
part  of  their  food  thereon.  The  blackbirds  nest  upon  low  trees, 
bushes,  or  reeds,  and  take  their  food  from  trees  to  some  extent,  but 
mostly  from  the  ground.  The  meadowlarks,  the  most  terrestrial 
of  all,  nest  upon  the  ground  and  obtain  nearly  all  of  their  food  there. 
Oriolea  eat  the  greatest  p)ercentage  of  insects,  the  meadowlarks  eat 
a  little  less,  while  the  blackbirds  eat  the  least.  Blackbirds  rank 
next  to  sparrows  as  eaters  of  weed  seeds,  especially  in  winter. 

Besides  the  Brewer  blackbird  there  are  in  California  5  species 
and  subspecies  of  redwingcd  blackbirds,  which  are  so  much  alike 
that  most  of  them  can  be  distinguished  only  by  ornithologists. 
All  have  practically  the  same  nesting  habits,  and  their  food  is  not 
essentially  different. 

BICOLORED   REDWINO. 

(Agelaius  ffubernalor  ealifornieue.) 

The  bicolored  redwing  is  distributed  locally  over  a  large  part  of 
California,  but  owing  to  its  peculiar  habit  of  building  its  nest 
directly  over  water,  the  areas  it  occupies  are  restricted.  Flooded 
marshes  and  ponds  ovei^rown  with  bulrushes  or  tules  are  much 
to  its  taste,  affording  abundant  nesting  sites.  Such  places  are 
common  in  California  and  many  are  of  large  extent — as  those  on 
Suisun  Bay  an<l  in  the  Sacramento  and  San  Joaquin  valleys.    Among 


Digitized  by  Google 


BLACKBIBD,  OBIOLE,  AND  MEADOWLAEK  FAMILY.  57 

these  the  bicoloretl  redwing  and  hia  redwinged  relatives  fmil  con- 
genial quarters. 

For  the  laboratory  investigation  of  the  food  of  this  species,  198 
stomachs  were  available.  They  were  collected  in  every  month 
of  the  year,  and  probably  give  a  fair  idea  of  the  bird's  food.  It 
was  found  to  consist  of  14  percent  of  animal  matter  to  86  of  vege- 
table. The  animal  food  is  practically  all  insects,  and  the  vegetable 
either  grain  or  weed  seed. 

Animal  food. — Most  of  the  animal  food  was  taken  in  May,  June, 
and  July.  May  stomachs  showed  the  majcimum  of  nearly  91  per- 
cent. There  is  a  sudden  rise  in  the  amount  from  April  to  May  and 
a  sudden  fall  ^m  July  to  August..  The  insects  composing  this 
part  of  the  food  were  distributed  among  several  of  the  most  com- 
mon orders,  but  none  of  them  appear  to  be  specially  sought  after. 
Beetles  aggregate  about  5  percent.  A  few  were  predaceous  ground 
beetles,  but  the  most  were  either  leaf  beetles  (Chrysomelidce)  or 
weevils.  Hymenoptera,  in  the  shape  of  wasps  and  ants,  were  taken 
very  sparingly  in  the  four  months  from  May  to  August  inclusive,  and 
amount  to  about  one-fourth  of  1  percent  for  the  year.  Bugs  were 
eaten  during  the  six  warmer  months,  and  for  the  year  aggregate 
just  1  percent.  Grasshoppers  constitute  over  16  percent  of  the 
food  in  July.  They  are  a  fraction  of  1  percent  for  tlw  other  months 
and  average  1 .5  percent  for  the  year. 

Caterpillars  aggregate  5.5  percent,  the  highest  of  any  item  of 
animal  food.  In  May  they  amount  to  over  45  percent  of  the  food 
of  that  month,  which  is  more  than  for  all  the  other  months  together. 
Probably  they  are  fed  largely  to  the  nestlings,  as  a  few  taken  in 
May  had  eaten  a  large  percentage  of  these  insects.  It  ia  worthy  of 
special  notice  that  the  caterpillar  known  in  the  cotten-raising  States 
as  the  cotton  bollworm,  and  elsewhere  as  the  corn-ear  worm,  Heliolhis  _ 
ohsoleta,  was  found  in  7  stomachs.  This  is  certainly  to  the  credit  of 
the  bird,  and  it  may  be  that  its  visits  to  cornfields  are  for  this  insect 
primarily,  and  that  com  is  taken  only  incidentally.  A  few  miscel- 
laneous insects  amount  to  less  than  1  percent  and  complete  the 
animal  portion  of  the  diet. 

The  following  are  the  insecte  identified  in  stomachs  of  the  bicolored 
redwing: 


EUipkrug  naearau,  Sytttna  odrraeta. 

Oattroidea  ryarua  esuia.  Notoxut  alanudm. 

Chtetoentma  winuta.  Apocrypha  dgidnrioide*. 

•  LRFIDOFTBBA. 

Heholhi*  obtokla, 
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Vegetahle  food. — Two  prominent  constituents  make  up  the  vege- 
table food  of  the  redwing — grain  and  weed  seed.  Grain  amounts 
to  70  and  weed  seed  to  15  percent.  The  grain  consists  of  com, 
wheat,  oats,  and  barley.  Oata  are  the  favorite.  They  amount  to 
over  47  percent  of  the  yearly  food,  and  were  eaten  in  every  month 
except  February,  when  they  were  replaced  by  barley.  The  month 
of  maximum  consumption  was  December,  when  nearly  72  percent 
was  eaten,  but  several  other  months  were  nearly  as  high.  Wheat 
stands  next  to  oats  in  the  quantity  eaten,  nearly  13  percent.  It  is 
taken  quite  regularly  in  every  month  except  March  and  May.  Bar- 
ley was  found  only  in  stomachs  taken  in  February,  October,  and 
November,  and  nearly  all  of  it  was  taken  in  February.  The  aver- 
age for  the  year  is  5.5  percent.  Com  is  eaten  still  less  than  barley, 
and  nearly  alt  was  consumed  in  September,  when  it  reached  nearly 
46  percent  of  the  month's  food.  A  little  was  eaten  in  May,  August, 
and  October,  but  the  a^regate  for  the  year  is  only  slightly  more  than 
4  percent. 

Weed  seed  amounts  to  15  percent  of  the  food  of  the  bicolored  red- 
wing.    It  is  eaten  in  every  month  except  May,  when  it  gives  way 
to  animal  food.     The  following  species  were  identified: 
Sunflower  (IlelianOnu  ep.).  '        Chiclcweed  (SuUaria  jtutiia). 

Tarweed  (Madia  tativa).  Catohfly  {Silent  ap.). 

Bur  clover  ( Medteago  denticulatum).  Smartweed  (Polygonum). 

AlSUria  (Erodium.  cicularium).  Sorrel  (Rumex  ep.). 

Red  maido  (Calandrinia  menzieri).  Canary  eeed  (Pholaria  torolinitaui). 

Pigweed  (AmaranOuia  Tetroficaa).  Sedge  (Carex  ap.). 

These  seeds  were  eaten  very  regularly  throu^out  the  year.  The 
greatest  consumption  is  in  March,  35  percent,  but  as  the  record  for 
several  other  montlis  does  not  fall  much  below,  probably  this  has 
no  special  significance.  All  of  the  above  weeds  are  more  or  less  of  a 
nuisance,  tliough  at  times  some  of  them  may  be  used  as  forage  plants. 
Fruit  is  not  eaten  by  the  bicolored  redwing. 

Food  of  young. — Among  the  stomachs  of  the  bicolored  redwing 
were  11  of  nestlings  varying  in  age  from  4  days  to  2  weeks. 
The  fooil  was  made  up  of  99  percent  of  animal  matter  and  1  percent 
of  vegetable,  though  most  of  the  latter  was  mere  rubbish,  no  doubt 
accidental.  Caterpillars  were  the  largest  item,  and  amoimted  to  an 
average  of  45  percent.  Beetles,  many  of  them  in  the  larval  state, 
stood  next,  with  32  percent.  Hemiptera,  especially  stinkbugs  and 
leaflioppers,  amounted  to  1 9  percent.  A  few  miscellaneous  insects  and 
spitlers  made  up  the  other  3  percent.  It  will  be  noted  that  the  food 
of  the  young  is  practically  all  animal  and  that  a  preponderance  of 
caterpillars  and  beetle  larvte  makes  it  softer  than  that  of  the  adults. 
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In  summing  up  the  facts  relating  to  the  food  of  the  bicolored 
redwing,  the  mo8t  prominent  point  is  the  great  percentage  of  grain. 
Evidently  if  this  bird  were  abundant  in  a  grain-raising  country  it 
would  be  a  menace  to  the  crop.  But  no  complaints  of  the  bird's 
depredations  on  grain  have  been  made,  aod  it  is  significant  that  the 
grain  consumed  is  not  taken  at  or  just  before  the  harveat,  but  is  a 
constant  element  of  every  month's  food.  As  the  favorite  grain  is 
oats,  which  grows  wild  in  great  abundance,  it  must  be  admitted 
that,  with  all  its  possibilities  for  mischief,  the  bird  at  present  is 
doing  very  little  damage.  So  far  as  its  insect  food  goes,  it  does 
no  appreciable  harm  and  much  good.  Its  consumption  of  weed  seed 
is  a  positive  benefit.  Like  the  other  redwings,  it  has  interesting 
habits  and  a  pleasant  song,  and  for  the  present,  at  least,  should  be 
protected. 

OTHER   RBDWINOS. 

In  addition  to  the  stomachs  of  the  bicolored  redwing,  a  few  of 
2  other  species  of  redwings  have  been  examined.  They  comprise 
16  stomachs  of  the  tricolored  redwing  {Agelaiua  tricolor),  and  12  of 
the  western  redwing  (some  form  of  A.  phaniceua).  From  the  exami- 
nation of  so  small  a  number,  final  data  on  the  food  can  not  be  obtained, 
but  so  far  as  the  testimony  goes,  it  indicates  that  both  species  consume 
more  insects  and  less  grain  than  the  bicolored.  The  stomachs  of 
the  tricolored  contain  79  percent  of  animal  matter  to  21  of  vegetable. 
The  animal  matter  consists  mostly  of  beetles  and  caterpillars,  with 
a  decided  preponderance  of  caterpillars.  The  vegetable  food  is 
nearly  all  weed  seed.     One  stomach  alone  contained  barley. 

In  the  case  of  the  western  redwings,  the  animal  food  amounted 
to  63  percent  to  37  of  vegetable.  The  former  was  pretty  evenly 
distributed  among  beetles,  grasshoppers,  and  Lepidoptera  (moths  and 
caterpillars),  and  contained  in  addition  a  few  aquatic  insects.  The 
vegetable  food  was  largely  weed  seed.  A  little  barley  was  found  in 
one  stomach,  and  one  was  filled  with  oats. 

It  is  evident  from  the  foregoing  that  the  beneficial  greatly  out- 
weigh the  injurious  elements  in  the  food  of  these  redwings. 

BEBWEK    BLACKBIRD. 

(Euphagui  cyanocephalat.) 

The  Brewer  blackbird  (PI.  IV)  occurs  over  most  of  the  cultivated 
districts  of  California.  By  choice  it  is  a  resident  of  fields,  meadows, 
orchards,  and  about  ranch  buildings  and  cultivated  lands  generally. 
It  takes  the  place  on  the  Pacific  coast  occupied  by  the  crow  blackbird 
i<^iscahu  quiacula  and  xnevs)  in  the  Mississippi  Valley  and  farther 
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east,  and  is  so  similar  in  appearance  and  habits  that  the  eastern 
observer  in  California  forgets  that  it  is  not  the  same  species.  It 
nests  in  bushes,  weeds,  and  sometimes  in  trees,  and  is  so  gregarioua 
that  several  nests  are  often  built  in  the  same  vicinity.  Large  colonies 
frequently  establish  themselves  near  farm  buildings,  and  feed  freely 
in  the  stock  yards  and  cultivated  fields.  When  fruit  is  ripe  these 
blackbirds  do  not  hesitate  to  take  a  share,  and  they  visit  the  orchard 
daily  for  the  early  cherries. 

They  claim  a  share  of  grain  also,  but  do  not  appear  to  eat  it  at 
harvest  time  so  much  as  afterwards.  Mr.  Walter  K.  Fisher,  writing 
from  Stockton,  Calif.,  on  November  12, 1897,  reports  them  as  feeding 
on  newly  sown  wheat  that  had  not  been  harrowed  in,  eating  nearly 
all  thus  left  exposed.  He  describes  the  hinls  as  in  such  immense 
Socks  in  the  grain  fields  that  at  a  distance  they  looked  like  smoke 
rising  from  the  ground,  and  says  that  stomachs  of  birds  taken  were 
full  of  wheat.  On  the  other  hand,  Prof,  A.  J.  Cook,  of  Clarcmont, 
Calif.,  says  that  he  considered  it  one  of  the  most  valuable  species 
in  the  State ;  and  Mr.  J.  F.  Illingsworth,  of  Ontario,  Calif.,  in  a  paper 
read  before  the  Pomona  Farmers'  Club,"  speaks  of  it  as  a  beneficial 
bird,  which  should  be  protected.  Mr.  0.  E.  Bremner,  State  horti- 
cultural inspector,  in  a  letter  to  the  Biological  Survey,  says: 

The  cankerworm  episode  ia  quite  a  common  one  witli  ua  here.  In  one  district, 
Dry  Creek  Valley,  Sonoma  County,  there  has  been  a  threatened  invasion  of  the 
prune  trees  by  Hpring  cankerworma  soveral  times,  but  each  time  the  blackbirds  came 
to  the  rescue  Bud  completely  cleaned  them  out.  1  have  often  seen  bands  of  black- 
biidd  working  in  an  infested  orchard .  They  work  from  tree  to  tree,  clearing  them 
out  as  they  go.  If  a  worm  tries  to  eecape  by  webbing  down,  they  will  dive  down  and 
catch  him  in  mid-air. 

During  the  cherry  season  the  writer  observed  these  birds  in  the 
orchards,  and  collected  a  number  of  them.  They  were  seen  to  eat 
freely  of  cherries,  and  the  stomachs  of  those  taken  showed  that  a 
goodly  proportion  of  the  food  consisted  of  cherry  pulp.  While  these 
observations  were  being  made,  a  neighboring  fruit  raiser  began  to 
plow  his  orchard.  Almost  immediately  every  blackbird  in  the  vicin- 
ity was  upon  the  newly  opened  ground,  and  many  followed  within 
a  few  feet  of  the  plowman's  heels  in  their  eagerness  to  get  every 
grub  or  other  insect  turned  out  by  the  plow.  On  another  occasion 
an  orchard  was  being  watched  while  the  far  side  was  being  plowed. 
A  continual  flight  of  blackbirds  was  passing  in  both  directions  over 
the  observer's  head,  and  practically  all  of  them  alighted  on  the  newly 
plowed  ground,  fed  there  for  a  while,  and  then  returned,  probably 
to  their  nests.  When  plowing  was  finished  and  harrowing  began, 
the  blackbirds  immediately  changed  their  foraging  ground,  and  fol- 
lowed the  harrow  as  closely  as  they  had  accompanied  the  plow. 

o  Ontario  Oheener,  June  3,  1S99. 
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In  the  l&boratory  investigatioii  of  this  bird's  food  312  stomacha 
were  available.  They  were  collected  in  every  month  in  the  year, 
and  represent  fairly  the  fruit  and  grain  growing  sections  of  the  State 
from  Santa  Rosa  southward.  Many  were  taken  in  orchards  and 
gardens  when  in  the  act  of  pilfering  fruit  or  other  products  of  hus- 
bandry. Besides  adults,  29  nestlings  of  various  ages  are  represented. 
The  first  analysis  of  the  stomach  contents  gives  32  percent  of  animal 
matter  to  68  of  vegetable.  .  The  animal  food  consists  of  insects,  spi- 
ders, sow  bugs,  snails,  and  eggshells. 

Aninud  food. — The  animal  food  attains  ita  maximum  in  April, 
when  it  reaches  82  percent.  From  that  time  it  slowly  decreases 
until  December,  when  it  is  only  5  percent,  and  then  rises  toward  ita 
maximum.  The  increase  is  very  sudden  from  March  to  April.  Bee- 
tles constitute  over  11  percent  of  the  food,  and  of  these  2.5  percent 
are  predatory  ground  beetles  (CarabidBe).  April  is  the  month  of 
greatest  consumption  of  beetles,  29  percent,  but  no  carabids  are 
eaten  in  this  month.  In  June  22.5  percent  of  beetles  are  eaten,  of 
which  12  percent  are  carabids.  The  amounts  eaten  in  other  months 
are  insignificant.  The  great  bulk  of  the  beetles  eaten  are  the  dark- 
ling beetles  (Tenebrionidse),  which  have  much  the  same  habit  of 
living  on  the  ground  as  the  carabids,  and  are  probably  more  abun- 
dant in  California.  One  stomach  was  entirely  filled  with  them.  A 
few  click  beetles  (Elateridte)  and  some  weevils  were  also  eaten. 

Hymenoptera  (wasps,  bees,  and  ants)  were  eaten  to  the  extent  of 
1.7  percent  of  the  food.  Evidently  blackbirds  are  too  slow  to  catch 
often  such  agile  creatures  as  wasps  and  bees.  Hymenoptera  were 
eaten  in  every  month  from  March  to  November,  inclusive.  In  June 
they  amount  to  something  over  7  percent,  which  is  the  maximum. 

Bugs  (Hemiptera)  of  various  kinds  are  eaten  from  April  to  Novem- 
ber to  a  small  extent.  They  aggregate  somewhat  more  than  1  per- 
cent for  the  year.  In  the  month  of  greatest  consumption,  June, 
they  reach  only  5.5  percent.  They  belong  mostly  to  the  families  of 
stinkbugs  (Pentatomidce)  and  shield  bugs  (Scutelleridfe).  A  black 
ohve  scale  was  found  in  one  stomach.  Flies  (Diptera)  were  eaten 
to  a  sUght  extent  from  April  to  July  inclusive,  with  a  trace  in  Octo- 
ber. The  total  for  the  year  is  only  a  little  more  than  1.5  percent, 
like  bees  and  wasps,  fhes  are  probably  too  quick  to  be  easUy  caught. 

Caterpillars  and  pupse  (Lepidoptera)  reach  the  highest  percentage 
of  any  item  of  animal  food.  They  amount  to  nearly  12  percent,  and 
are  eaten  in  every  month.  April  is  the  month  when  most  are  taken, 
over  38  percent,  and  the  record  for  May  stands  nearly  as  high.  They 
belong  lai^ly  to  the  owlet  moths  (Xoctuidte),  which  comprise  many 
of  those  pests  generally  known  as  cutworms.  The  cotton  boUworm, 
or  corn-ear  worm  (.Hdiotkis  obsolefa),  was  identified  in  10  stomachs, 
and  was  probably  contained  in  many  more,  hut  in  a  condition  that 
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baffled  recognition.  The  most  interesting  Lepidoptera  w^re  the 
pupffi  of  the  codling  moth,  found  in  1 1  stomachs,  4  of  which  belonged 
to  adults,  while  the  other  7  were  from  nestlings,  whose  food  will  be 
discussed  farther  on.  An  orchardist  told  the  writer  that  at  one  time 
his  trees  became  infested  with  cankerworms,  which  swarmed  all  over 
the  orchard  and  were  rapidly  destroying  the  leaves,  when  the  black- 
birds came  in  great  numbers  from  all  quarters  and  fed  upon  the 
worms  until  they  were  practically  exterminated. 

Grasshoppers  and  crickets  were  taken  from  April  to  November, 
inclusive,  and  amount  for  the  whole  year  to  3.5  percent  of  the  diet. 
In  June  they  constitute  over  15  percent  of  the  food  of  that  month, 
but  only  a  moderate  percentage  was  eaten  in  the  other  months.  It 
is  rather  remarkable  that  birds  which  feed  so  much  on  the  ground 
should  eat  so  few  of  these  insects,  but  this  species  appears  to  be 
mainly  a  vegetable  eater,  and  to  get  the  laiger  part  of  its  animal 
food  in  April,  just  at  its  reproductive  season,  before  grasshoppers 
are  abundant. 

Following  is  a  Ust  of  insects  identified  in  the  stomachs  of  the 
Brewer  blackbird: 

COI.EOPTEBA. 

TrUma  tcitula,  DiairotUa  ioror. 

Trucna  lojiyula.  JHadivt  avTotut. 

Bradycellu*  rupeitra.  '  Gastroidea  sp. 

Sq/mnu)  lacuttrU.  Blapttinui  palverulmtut. 

IhrmegUt  manrierheimi.  Blapstimu  rujipet. 

Saprinut  obscuma.  Apocrypha  dyeehirioidu. 

Anehagtut  cinereipennii.  Anlhietu  pwictulatut. 

Aphodiua  ruffifronx.  Siiorut  sp. 
Aphodiui  granariua. 

Saiiaetia  oUte. 


Seliolhi*  oheoUta.  Carpocapta  pomonella. 

Vegetahle  food. — The  vegetable  food  reaches  its  maximum  of  95 
percent  in  December,  when  animal  food  is  least  plentiful.  It  may  be 
divided  into  fruit,  grain,  and  weed  seed.  Fruit  was  eaten  in  May, 
June,  and  July,  not  a  trace  appearing  in  any  other  month.  It  was 
found  in  63  stomachs,  of  which  37  contained  cherries  (or  what  was 
thought  to  be  such);  2,  strawberries;  3,  blackberries  or  raspberries; 
and  21,  fruit  pulp  or  skins  not  further  identified.  The  percentages 
for  each  month  were  14  for  May,  22  for  June,  and  15  for  July,  an 
average  of  17  percent  for  each  of  the  three  months,  or  of  a  Uttle  more 
than  4  percent  for  the  whole  year.  This  certainly  is  not  a  bad 
showing,  and  if  the  bird  does  no  greater  harm  than  is  involved  in  its 
fruit  eating,  it  is  well  worth  protecting. 
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Grain  constitutes  54  percent  of  the  yearly  food  of  the  Brewer 
blackbird.  It  is  eaten  in  every  month,  and  forms  a  respectable 
percentage  in  each.  The  greatest  amount  is  taken  in  December, 
93  percent,  and  the  least  in  April,  4  percent.  Oats  are  the  favorite 
grain.  They  amount  to  nearly  46  percent,  and  were  found  in  157 
stomachs.  Wheat  amounts  to  nearly  3  percent,  and  was  contained 
in  1 1  stomachs.  Com  ranks  next  as  to  quantity  eaten,  less  than  2 
percent,  but  it  was  found  in  IV  stomachs.  Barley  occurred  in  only 
5  stomachs,  but  amounted  to  a  little  more  than  2  percent.  Only 
1  stomach  held  rye,  but  it  amounted  to  more  than  I  percent,  for 
the  stomach  was  nearly  filled  with  it.  Oats  were  the  sole  contents 
of  14  stomachs  and  wheat  of  2.  No  stomach  was  completely  filled 
with  any  other  grain.  Oats  are  evidently  the  favorite  grain, 
whether  we  judge  by  the  percentage  eaten  or  by  the  number  of 
stomachs  containing  them.  Many  of  these  were  wild  oats  and  of 
little  economic  value. 

Weed  seed  amounts  to  nearly  9  [>ercent  of  the  food,  and,  while  not 
consumed  in  large  quantities,  is  eaten  to  some  extent  in  every  month. 
The  greatest  amount  is  taken  in  March,  26  percent.  October  comes 
next,  with  nearly  16  percent.  The  least  is  eaten  in  December  and 
January,  when  grain  is  at  its  highest  point.  But  httle  weed  seed  is 
eaten  in  May  and  June,  when  cherries  demand  attention.  Weed 
seed  was  found  in  134  stomachs,  but  in  rather  small  quantities  in 
each.  No  stomach  was  completely  filled  with  it.  It  seems  to  be 
taken,  moreover,  rather  irregularly,  as  though  it  were  merely  a 
makeshift.  A  few  other  odd  items,  mostly  rubbish,  amount  to  less 
than  1  percent,  and  complete  the  quota  of  vegetable  food. 

Seeds  of  the  following  uncultivated  plants  were  identified: 
Leaser  tarweed  [Hemiamia/aaaailala).     Spurry  {Spergula  arverttit). 
Tarweed  {Madia  tativa).  Chickweed  {SUlloria  media). 

Bur  thietle  (Ctnlaurta  mtUtejoii).  Cat«hfly  (Silene  ep.). 

AlfilEkria  (Erodium  eiailarium).  Enolweed  (Polygonum  ep.). 

Black  mustard  {Braetiea  nigra).  Brome  grasfl  (Bromui  sp,). 

Hinera'  lettuce  (Montia  per/oliatd).  Wild  oala  {Avejtafalua), 

Red  maidti  (Calajidrinia  TTienxieii).  Monterey  pine  (Pintu  Todiata). 

Pigweed  {AmaraTillnii  relrofiexu*). 

Food  of  young. — Among  the  stomachs  examined  were  those  of  29 
nestlings,  varying  in  age  from  twenty-four  houre  to  some  that  were 
nearly  fledged.  Taken  altogether,  the  stomachs  contained  89 
percent  of  animal  matter  to  11  of  vegetable.  Over  74  percent  of 
all  was  composed  of  caterpillars,  grasshoppers,  and  spiders.  Beetles 
in  general  amount  to  6  percent  of  the  food,  or  a  little  more  than  half 
the  quantity  eaten  by  the  adults.  Very  singularly,  however,  4.5 
percent  of  these  are  carabids,  or  predatory  ground  beetles,  nearly 
twice  as  many  as  are  taken  by  the  parent  birds,  although  soft  food 
is  usually  preferred  for  feeding  nestlings.    Caterpillars,  with  a  few 
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adult  moths  and  some  pupie,  aggregate  33  percent,  which  is  three 
times  as  many  as  wer*  eaten  by  the  old  birds.  They  were  found  in 
22  of  the  29  stomachs.  The  most  interesting  part  of  this  item  is  15 
f^odUng  moth  pupe  that  were  contained  in  7  stomacha.  Four  adult 
stomachs  also  contained  one  each  of  these  pupte,  but  they  seem  to 
be  mostly  reserved  as  tidbits  for  the  young.  Grasshoppers  and 
crickets  were  found  in  21  stomachs,  and  aggregate  30  pescent  of  the 
food,  more  than  eight  times  as  much  as  was  eaten  by  the  adults,  so 
these  insects  also  are  evidently  reserved  for  the  nestUngs.  Spideis 
amount  to  1 1  percent  of  the  food  of  the  young,  although  less  than  1 
percent  of  the  parents'  food.  Various  other  insects  and  a  few  snails 
make  up  the  rest  of  the  animal  food. 

The  v^etahle  food  consists  of  fruit,  grain,  and  rubbish.  Fruit, 
probably  cherries,  was  found  in  4  stomachs  of  one  brood.  The 
average  for  each  stomach  was  43  percent.  This  was  the  oldest 
brood  taken,  and  the  birds  were  nearly  ready  to  fly,  which  probably 
accounts  for  the  large  proportion  of  vegetable  food.  Oats,  found  in 
the  stomach  of  one  bird  about  a  week  old,  amounted  to  about  45 
percent  of  the  contents,  and  seemed  unusual  food  for  so  young  a 
bird.  The  other  two  of  the  same  brood  had  grass  and  other  rubbish 
in  their  stomachs.  Rubbish  is  the  best  term  to  describe  the  v^;eta- 
ble  matter  in  most  of  these  stomachs.  The  fruit  and  grain  were  all 
that  should  be  called  food. 

One  can  not  fail  to  notice  the  very  pronounced  difference  in  diet 
between  these  nestUngs  and  the  adults.  Not  only  is  the  animal 
food  of  the  young  greatly  in  excess,  but  it  is  practically  made  up  of 
spiders,  c ate rp ilia, rsj  and  grasshoppers.  All  of  these  are  compara- 
tively soft-bodied  creatures,  and  probably  on  that  account  are 
selected  for  the  young. 


In  so  far  as  its  animal  food  is  concerned,  but  tittle  fault  can  be 
found  with  the  Brewer  blackbird.  The  insects  eaten  are  fairly  well 
distributed  among  the  various  orders,  and  include  only  a  compara- 
tively small  number  that  are  useful.  As  to  fruit,  no  more  is  eaten 
than  may  be  considered  a  fair  return  for  the  destruction  of  insects. 
The  weed  seed  eaten  must  be  set  down  to  the  bird's  credit.  All 
question,  then,  in  regard  to  its  economic  position  must  rest  upon  the 
grain  it  eats.  Most  of  the  grain  is  taken  in  the  months  from  August 
to  Februaiy,  inclusive.  The  average  amount  consumed  in  those 
seven  months  is  over  75  percent  of  the  food,  while  the  average  for 
the  other  five  months  is  less  than  24  percent,  yet  this  last  period 
covers  the  time  from  sowing  to  the  end  of  harvest.  As  matters 
stand  at  present,  probably  the  bird  is  doing  no  harm  by  eating  grain, 
except  perhaps  under  exceptional  circumstances.    It  has  a  decided 
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proclivity  for  oats,  and  if  abundant  would  undoubtedly  pi  ore  a 
menace  to  the  crop. 

WESTERN    MEADOVLARK. 

(Stunuila  negUcta.) 

Throughout  California  wherever  grassy  uplands,  fields,  and 
meadows  occur,  there  will  be  seen  the  western  meadowlark.  Ivow, 
rich  meadows,  veiling  to  marsh,  with  water  near  by,  form  ideal  condi- 
tions for  this  bird.  Nor  does  it  disdain  fertile  hillsides  when  not  too 
high,  and  when  covered  by  a  thick  coat  of  herbage.  Only  pro- 
fessional ornithologists  take  note  of  the  plumage  differences  between 
the  eastern  and  western  species  of  the  meadowlark,  but  the  difference 
in  song  is  evident  to  the  dullest  ear.  Owing  to  the  ^low,  meadowlarks 
in  the  northern  and  eastern  parte  of  the  United  States  must  migrate 
in  winter  far  enough  south  to  find  open  ground,  but  in  California 
valleys  no  such  necessity  exists;  so  the  bird  remains  on  the  same 
range  the  year  round,  and  carries  on  its  good  work  of  destroying 
insects  and  weeds. 

A  few  complaints  have  been  made  that  meadowlarks  in  California 
eat  the  seeds  of  forage  plants,  notably  clover,  to  an  injurious  extent. 
As  most  of  the  forage  plants,  including  the  introduced  grasses  of  the 
Pacific  coast  lowlands,  are  annuals,  the  destruction  of  their  seed 
would  lessen  the  next  season's  feed  and  be  a  damage.  Probably, 
however,  such  harm  is  done  only  under  exceptional  circumstances, 
for  the  stomachs  show  only  a  very  small  percentage  of  seed  of  forage 
plants  and  no  clover  seed.  Another  report  is  that  the  meadowlark 
does  considerable  damage  to  peas.  The  earliest  fields  are  most 
visited  by  the  birds,  and  small  patches  are  sometimes  almost  com- 
pletely destroyed.  The  later  crops  are  not  so  badly  damaged,  and 
in  extensive  areas  the  toss  is  hardly  noticeable.  All  the  reports  of 
dam^e  to  peas  thus  far  received  are  from  southern  California,  and 
very  Hkely  the  explanation  lies  in  some  peculiar  local  conditions.  The 
birds  evidently  lose  theur  taste  for  this  kind  of  food  before  the  season 
is  over,  and  prot>ably  find  something  more  palatable  which  is  wanting 
at  first. 

In  some  parts  of  the  San  Joaquin  Valley  the  meadowlark  has  been 
accused,  and  probably  with  good  reason,  of  pulling  up  sprouting  grain 
in  early  spring.  It  is  stated  that  the  bird  bores  down  beside  the  new 
plant  and  draws  out  the  kernel.  In  many  cases  the  amount  of  grain 
thus  destroyed  is  said  to  be  large.  In  one  instance  it  was  stated  that 
the  crop  over  a  limited  area  was  reduced  50  percent.  The  evidence, 
however,  is  confficting,  as  some  grain  growers  in  the  same  localities 
are  not  aware  of  any  loss.  It  thus  seems  probable  that  the  damage 
to  grain  by  the  meadowlark  is  limited  in  extent  and  very  local. 
38301— Bidl. ; 
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For  the  determinatioD  of  the  food  of  the  meadowlark  91  stomachs 
were  available,  distributed  throughout  the  year.  The  food  consists 
of  70  percent  of  animal  matter  to  30  of  vegetable.  Broadly  speaking, 
the  animal  matter  is  made  up  of  insects  and  the  vegetable  of  seeds. 

Animal  food. —Beetles  are  the  largest  item  of  the  animal  part  of 
the  diet.  They  are  evidently  a  favorite  food,  for  they  are  eaten 
in  every  month,  with  a  good  percentage  in  nearly  all  of  them.  The 
amount  for  the  year  is  almost  27  percent.  Practically  half  of  this 
consists  of  the  predatory  ground  beetles  (Carabidee).  It  is  not  sur- 
prising that  the  meadowlark  should  eat  these  beetles,  for  nearly  all 
of  them  live  on  the  ground,  and  walk  and  run  much  more  than  they 
fly;  hence  they  are  easily  taken.  As  nearly  all  the  species  subsist 
largely  upon  other  insects,  their  destruction  must  be  considered  as  a 
flaw  in  this  bird's  record.  All  the  other  beetles  eaten  are  harmful 
or  neutral,  and  include  a  number  of  weevils.  One  stomach  contained 
36  yucca  weevils  {Rkigo-psis  effracta).  The  greatest  number  of  beetles 
appears  to  have  been  eaten  in  March,  when  they  amount  to  72  percent, 
but  as  only  two  stomachs  were  available  for  that  month  the  record 
is  unreliable. 

Wasps  and  ants  (Hymenoptera)  aggregate  nearly  6  percent. 
They  were  eaten  in  every  month  but  two,  and  ample  material  would 
undoubtedly  show  them  in  every  month.  Ants,  being  the  more 
terrestrial,  seem  to  be  more  natural  food  for  the  meadowlark  than 
wasps  or  bees,  but  the  bird  gets  a  good  share  of  both.  Bugs  (Hemip- 
tera)  were  eaten  to  the  extent  of  a  little  more  than  4  percent. 
Nearly  all  of  them  were  stinkbugs  (Pentatomidse).  They  were  not 
eaten  very  r^ularly,  and  several  months  were  not  represented.  May 
was  the  month  of  greatest  consumption,  27  percent,  but  this  may  have 
been  accidental, 

Lepidoptera,  largely  caterpillars,  aggregate  about  15  percent. 
They  were  eaten  in  every  month  except  August,  when  they  were  re- 
placed by  grasshoppers.  February  is  apparently  the  month  of  maxi- 
mum consumption,  but  a  greater  number  of  stomachs  might  prove 
differently.  It  is  thought  that  many  of  these  are  of  the  kinds  known 
as  cutworms,  though  none  were  positively  identified.  All  were  un- 
doubtedly terrestrial  species,  for  the  meadowlark  is  not  known  to  seek 
food  anywhere  but  on  the  ground. 

Grasshoppers,  when  abundant,  are  usually  eaten  very  freely  by 
all  ground  feeding  birds  and  by  many  arboreal  species.  The  west- 
em  meadowlark  eats  them  to  the  extent  of  something  more  than 
12  percent  of  its  yearly  food.  This  is  a  very  small  percentage  for  a 
bird  of  such  terrestrial  habits.  The  eastern  form  eats  them  to  the 
extent  of  29  percent,  and  in  August  the  amount  taken  reaches  69 
percent  of  the  food  of  that  month.  With  the  western  species  the 
consumption  reaches  42  percent  in  August,  which  is  the  maximum 
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for  the  year.  In  the  East  the  grasshopper  season  is  limited  to  five 
months  at  most,  but  in  California  these  insects  can  always  be  found. 
This  makes  it  all  the  more  surprising  that  California  meadowlarks 
do  not  eat  them  more  freely,  but  it  is  noteworthy  that  nearly  every 
species  of  terrestrial  bird  in  the  East  eats  a  lai^er  percentage  of  these 
insects  than  does  the  related  species  on  the  Pacific  coast.  The 
actual  percentile  of  grasshoppers  proper  eaten  by  the  western 
maadowlark  is  even  less  than  the  above  figures  indicate,  for  the  record 
includes  quite  a  number  of  crickets,  both  the  black  and  the  brown 
or  wood  crickets  ^Stenopdmaiua).  One  stomach  contained  12  wood 
crickets.  Crane  flies  (TipuUdse),  spiders,  sowbugs  (Oniacus),  and  a 
few  snails  make  up  the  rest  of  the  animal  food,  nearly  6  percent. 
More  than  half  of  this  item  consists  of  the  crane  flies  (daddy  longlegs) 
found  in  one  stomach  taken  in  April,  in  which  they  amounted  to  45 
percent  of  the  stomach's  contents. 

The  following  insects  were  identified  in  the  stomachs  of  the  western 
meadowlark : 

COLEOPTEBA. 

Cabuoma  txtemvm.  Elaymelopon  q/lindricwm, 

Trixna  Umgula.  BlapitinuB  dHatatus. 

Silpha  Tamota.  RkigoptU  effracta. 

Dolopivt  laUralit. '  Sitonei  Mtpiduhit. 
TayArooru*  gradlii. 

ORTBOPTERA, 

Slenopelmatvt  Bp. 

Vegetable  food. — The  vegetable  food  of  the  western  meadowlark 
may  be  arranged  under  three  heads:  Fruit,  grain,  and  weed  seed. 
In  one  stomach  taken  in  November  was  found  something  which  was 
doubtfully  identified  as  fruit  pulp,  but  no  other  stomach  contained 
a  trace  of  fruit,  and  this  bird  has  rarely  been  accused  of  eating  fruit. 

From  August  to  March  inclusive,  grain  is  one  of  the  most  impor- 
tant articles  of  food.  The  average  monthly  consumption  for  the 
year  is  27.5  percent,  but  for  the  eight  months  just  indicated  the 
average  is  41  percent.  In  the  other  four  months,  that  is,  from  April 
to  July  inclusive,  which  include  the  ripening  and  harvesting  of  the 
crop,  no  grain  except  a  little  com  was  eaten.  Grain  of  some  kind 
was  found  in  60  of  the  91  stomachs,  and  4  were  entirely  filled  with  it. 
Com  is  eaten  only  occasionally,  and  amounts  to  but  1  percent  of  the 
food.  It  was  all  taken  in  May  and  June.  Wheat  was  eaten  from 
October  to  January,  inclusive.  It  amounts  to  over  1 1  percent  for 
those  months,  but  to  less  than  4  percent  for  the  whole  year.  As  is 
usual  with  grain  eating  birds,  oats  are  the  favorite  kind.  They  were 
eaten  from  August  to  March  inclusive,  and  average  nearly  33  percent 
for  those  eight  months,  and  for  the  year  a  little  less  than  22  percent. 
The  greatest  quantity,  nearly  57  percent,  was  eaten  in  January,  but 
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nearly  as  much  waa  taken  in  September.  March,  the  month  of  seed- 
ing, shows  the  least,  10  percent.  Barley  was  found  in  6  stomachs 
taken  in  November,  and  amounta  to  less  than  1  percent  for  tixe  year. 
Weed  seed  forms  only  2  percent  of  the  yearly  food  of  the  western 
meadowlark.  With  the  eastern  bird  it  aggregates  a  little  more  than 
11  percent.  It  seems  strange  that  a  bird  which  obtains  ita  food  from 
the  ground,  and  whose  vegetable  diet  consists  so  largely  of  seeds, 
should  neglect  a  food  that  furnishes  siistenance  to  so  many  other 
species  of  birds.  Weed  seed  was  eaten  so  irr^ularly  as  to  indicate 
that  it  was  taken  only  as  a  makeshift.  December  was  the  month 
of  greatest  consumption,  when  it  amounted  to  15  percent. 


Three  items  of  damage  may  be  brought  up  against  the  meadow- 
lark.  The  first  is  the  destruction  of  predaceous  ground  beetles 
(Carabidie),  which  amount  to  one-eighth  of  its  food.  This,  however, 
constitutes  but  a  small  offense  when  we  consider  the  number  of  cater- 
pillars and  grasshoppers  which  the  bird  also  destroys.  The  damage 
to  peasandgrain  whensprouting are  undoubtedly  real  and  insomecases 
serious,  but  the  conflicting  testimony  in  regard  to  these  points  indi- 
cates that  this  damage  is  due  to  local  conditions,  and  it  is  probable 
that  a  careful  study  of  the  attendant  circumstances  will  lead  to  a 
remedy. 

In  some  communities,  especially  in  the  South  and  West,  where 
meadowlarks  are  most  abundant,  there  is  a  tendency  to  include  them 
among  game  birds.  The  tiny  body  of  the  meadowlark,  however,  has 
slight  food  value  as  compared  with  the  value  of  the  living  bird  to  the 
^riculturist.  While  the  western'  meadowlark  can  not  be  classed  in 
the  front  rank  of  the  proved  friends  of  the  farmer,  its  services  are 
sufficiently  real  and  important  to  earn  protection  wherever  it  is  found. 

BULLOCK  OEIOLE. 

{IcUnit  butlocki.) 

Over  most  of  the  plains  and  valleys  of  California,  where  trees  are 
available  for  nesting  and  foraging,  the  Bullock  oriole  (PI.  V.)  is  a  com- 
mon summer  visitant.  In  the  West  it  takes  the  place  occupied  in  the 
East  by  the  Baltimore  oriole.  In  food,  nesting  habits,  and  song  the 
birds  are  similar.  Both  are  migratory  and  remain  on  their  summer 
range  only  about  five  or  six  months.  They  are  rather  domestic  in 
habits,  and  take  kindly  to  orchards,  gardens,  and  the  vicinity  of 
farm  buildings,  and  often  live  in  villages  and  in  the  parks  of  lai^e 
towns.  Their  diet  is  lai^ely  made  up  of  insects  that  infest  orchards 
and  gardens.  Their  favorite  for^ng  places  are  trees,  where  they 
may  be  seen  examining  every  leaf  in  search  of  their  customary  food, 
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caterpillars  and  other  leaf-hsuDting  insects.  When  fruit  trees  are  in 
bloom  they  are  constantly  busy  among  the  bloBsoms,  and  probably 
save  many  of  them  from  destruction. 

For  the  investigation  of  the  food  of  the  Bullock  oriole  162  stomachs 
were  available.  They  were  taken  in  the  five  months  from  April  to 
August  inclusive,  and  probably  give  a  very  fair  idea  of  the  food  for 
those  months.  Analysis  of  the  contents  shows  about  79  percent  of 
animal  matter  to  21  of  vegetable. 

Animal  food. — The  animal  food  consisted  mainly  of  insects,  with  a 
few  spiders,  a  lizard,  a  mollusk  shell,  and  ^^heUs.  Beetles  amounted 
to  35  percent,  and  all  except  a  few  ladybugs  (Coccinellidie)  were 
harmful  species.  The  coccinellids  were  found  in  9  stomachs,  but  the 
percentage  was  insignificant.  Many  of  the  beetles  were  weevils,  and 
quite  a  number  belonged  to  the  genus  Baianinus,  which  lives  upon 
acorns  and  other  nuts.  Ants  were  found  in  19  stomachs,  and  1 
contained  nothing  else.  Hymenoptera  other  than  ants  were  found 
in  58  stomachs,  and  entirely  filled  2  of  them.  Including  the  ants, 
they  amount  to  nearly  15  percent  of  the  food  of  the  season.  The 
month  of  maximum  consumption  was  April,  when  they  reached  over 
29  percent  of  the  monthly  food. 

One  of  the  most  interesting  articles  of  food  in  the  oriole's  dietary  is 
the  black  olive  scale  {Saisaetia  oleie).  This  was  found  in  45  stomachs, 
and  amounted  to  5  percent  of  the  food.  In  one  stomach  these  scales 
formed  87  percent  of  the  contents;  in  another,  82;  and  in  each  of 
two  others,  81  percent.  In  one  of  these  30  individual  scales  could 
be  counted.  Scales  were  evidently  a  standard  article  of  diet.  They 
were  eaten  regularly  in  every  month  of  the  oriole's  stay  except  April. 
Hemiptera  other  than  scales  are  eaten  quite  regularly.  They  amount 
to  a  little  more  than  5  percent  of  the  food.  The  month  of  greatest 
consumption  was  July,  when  they  formed  over  13  percent.  They 
were  mostly  stinkhugs,  leafhoppers,  and  tree  hoppers.  Plant  lice 
(Aphididte)  were  found  in  one  stomach. 

Lepidoptera,  in  the  shape  of  moths,  pupe,  and  caterpillars,  are  the 
largest  item  of  the  oriole's  animal  food.  April,  the  month  of  the 
bird's  arrival  from  the  South,  is  the  month  of  greatest  consumption, 
nearly  63  percent.  The  month  when  the  fewest  are  taken  is  July, 
not  quite  8  percent.  This  also  is  the  month  when  the  Baltimore 
oriole  eats  the  fewest  caterpillars.  For  the  Bullock  oriole  the  average 
consumption  during  its  summer  stay  is  a  little  more  than  41  percent 
against  34  percent  by  the  Baltimore.  Perhaps  the  most  interesting 
point  in  connection  with  the  Lepidoptera  is  the  eating  of  the  pupse 
and  larvsB  of  the  codling  moth  (Carpocapea  pomoneUa).  These  were 
found  in  23  stomachs,  which  shows  that  they  are  not  an  unusual 
article  of  diet.  No  less  than  14  of  the  pupa  cases  were  found  in  one 
stomach,  and  as  they  are  very  fragile,  many  others  may  have  been 
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present,  but  broken  up  beyond  recognition.  It  is  curious  that  the 
oriole  should  find  these  insects.  During  the  greater  part  of  their 
larval  life  they  are  concealed  within  the  apple.  When  ready  to 
pupate  they  crawl  out  and  at  once  seek  some  place  of  concealment, 
such  as  a  creTice  in  bark  or  among  clods  or  rubbish,  where  they  can 
undergo  their  changes.  To  find  them,  therefore,  birds  must  hunt 
for  them.  This  would  be  very  natural  work  for  woodpeckers,  tit- 
mice, creepers,  and  nuthatches,  but  it  seems  a  surprising  habit  for 
an  oriole. 

Grasshoppers  probably  do  not  come  much  in  the  oriole's  way. 
They  were  eaten,  however,  to  the  extent  of  a  little  more  than  3  per- 
cent. In  June  they  rise  to  somewhat  more  than  1 1  percent,  which 
is  the  maximum.  August  is  the  month  in  which  most  birds  eat  the 
greatest  quantities  of  grasshoppers,  but  none  of  the  orioles  collected 
in  that  month  had  eaten  any.  In  spite  of  the  fact,  however,  that 
grasshoppers  are  eaten  so  sparingly,  2  stomachs,  both  taken  in  June, 
contained  nothing  else,  and  another  had  97  percent  of  them. 

Various  insects  and  spiders,  with  a  few  other  elements,  make  up 
the  rest  of  the  animal  food,  a  little  more  than  5  percent.  Spiders  do 
not  form  any  important  percentage  of  the  oriole's  food,  but  are  prob- 
ably eaten  whenever  found.  They  were  identified  in  44  stomachs, 
but  no  great  number  appeared  in  any.  The  scales  of  a  lizard  were 
found  in  one  stomach  and  the  sheU  of  a  snail  in  another.  Eggshells 
occurred  in  8  stomachs,  and  one  egg  was  apparently  eaten  when  fresh. 

Eggshells  are  often  seen  in  birds'  stomachs  and  in  most  cases  are 
supposed  to  be  empty  shells,  which  have  been  thrown  from  the  nest. 
Iq  the  examination  of  the  stomachs  of  over  20O  species  of  birds, 
eggshells  have  been  found  in  some  of  the  stomachs  of  a  great  majority 
of  the  species.  While  most  of  these  may  have  been  empty  shells, 
some  of  the  cases  are  very  questionable,  and  it  is  probable  that  occa- 
sionally individuals  of  most  species  of  birds  yield  to  the  temptation 
to  eat  a  fresh  egg  when  a  favorable  opportunity  occurs, 

Vegetaile  food. — Practically  all  of  the  vegetable  food  consists  of 
fruit,  which  amounts  to  a  little  more  than  9  percent.  Other  vege- 
table matter  aggregating  less  than  2  percent  is  lai^ely  rubbish,  prob- 
ably taken  accidentally.  Fruit  was  eaten  in  the  four  months  from 
May  to  August  inclusive.  The  maximum  quantity  was  taken  in 
July,  when  it  amounted  to  nearly  40  percent.  It  was  found  in  67 
stomachs,  of  which  16  contained  cherries;  11,  figs;  5,  blackberries  or 
raspberries;  1,  elderberries;  and  34,  fruit  pulp  not  further  identified. 
One  stomach  was  entirely  filled  with  the  pulp  and  seeds  of  figs. 
While  this  is  a  high  percentage  of  fruit,  most  of  which  is  of  cultivated 
varieties,  it  is  probably  well  paid  for  by  the  destruction  of  harmful 
insects.     It  is  doubtful  if  any  fruit  grower  would  be  willing  to  sacri- 
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fice  the  oriole,  with  its  brilliant  plumage  and  cheerful  song,  even  if 
it  tw)k  more  fruit  than  it  now  does. 


From  an  esthetic  point  of  view  the  Bullock  oriole  has  few  rivals, 
and  from  an  economic  standpoint  it  has  only  one  fault— that  it  does 
cat  some  fruit.  It  is  not,  however,  so  abundant  that  its  ravages  are 
likely  ever  to  become  serious,  and  its  present  numbers  should  he 
strictly  protected. 

BF ARROW  FAmLT. 

(Frin^llidse.) 

The  sparrow  family  embraces  a  large  number  of  birds  of  wide 
distribution,  great  diversity  of  form,  and  considerable  variation  in 
food  habits.  They  are  in  general  characterized  by  short,  stout, 
conical  bills,  with  which  they  hull  seeds  or  crush  beetles  and  the 
toughest  skinned  fruit.  They  are  the  great  seed  eaters  of  the  feath- 
ered race.  The  quantity  of  seeds  of  noxious  weeds  consumed  by 
the  host  of  sparrows,  especially  in  winter,  is  enormous.  While  the 
great  bulk  of  the  food  of  this  family  consists  of  vegetable  matter, 
most  of  the  species  eat  some  animal  food  during  the  period  of  repro- 
duction, and  feed  their  young  upon  it  during  the  first  two  weeks  of 
their  lives.  The  sparrows  proper,  commonly  known  as  finches, 
linnets,  or  buntings,  are,  with  a  few  exceptions,  of  subdued  colors 
and  quiet  habits  and  subsist  mostly  upon  vegetable  food.  On  the 
other  hand,  such  aberrant  forms  as  grosbeaks  and  towhees  eat  a 
certain  amount  of  animal  food  throughout  the  year. 

In  California  about  60  species  and  subspecies  of  sparrows  proper 
have  been  recorded,  besides  about  a  dozen  grosbeaira  and  towhees. 
Not  all  of  these,  however,  have  such  habits  as  render  them  of  economic 
importance,  and  as  many  of  the  subspecies  do  not  diflfer  essentially 
in  their  food  they  are  treated  together. 

WILLOW    GOLDFINCH. 

{Aitragalinut  trUtit  iolieaman>,) 

The  willow  goldfinch,  while  found  over  most  of  the  Stat«  west  of 
the  Sierra,  is  very  locally  distributed.  Its  plumage  is  beautiful,  and 
its  song,  while  not  remarkable  for  power  or  volume,  is  sweet  and 
cheery.  The  wratem  goldfinches,  like  the  eastern,  feed  principally 
upon  seeds,  and  seem  to  have  a  special  taste  for  those  of  thistles. 
When  one  finds  a  ripe  thistle  head,  he  at  once  begins  to  pick  out  the 
seeds  and  scatter  the  down,  at  the  same  time  making  a  great  jubi- 
lation, as  though  he  enjoyed  the  fun  of  seeing  the  down  fly.  This 
habit  has  earned  for  them  the  name  of  thistle  bird.    They  are 
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eminently  see<i  lovers,  and  rarely  eat  anything  else,  except  a  few 
insects  during  the  season  of  reproduction.  The  only  mischief  so 
far  imputed  to  them  is  the  eating  of  the  seeds  of  useful  plants,  such 
as  lettuce  and  other  vegetables  on  seed  farms.  Investigation  has 
failed,  however,  to  find  a  case  where  the  damage  was  considerable. 
The  writer  visited  some  of  the  lai^est  seed  farms  in  California  and 
ascertained  that  while  birds,  especially  goldfinches,  ate  some  of  the 
ripening  seeds,  the  damage  had  never  been  serious  enough  to  warrant 
any  protective  measures.  The  writer  observed  goldfinches  feeding 
on  lettuce  seed,  but  the  birds  were  few,  andall  they  could  eat  would 
have  no  appreciable  effect  on  the  quantity  of  seed  harvested. 

One  marked  peculiarity  of  the  goldfinches  is  their  bibulous  habits. 
They  seem  always  in  need  of  water,  perhaps  owing  to  the  habit  of 
eating  dry  seeds.  The  writer  h^  seen  more  goldfinches  drinking  in 
one  day  than  he  has  seen  of  all  other  species  in  his  whole  hfe. 

Only  84  stomachs  of  the  willow  goldfinch  were  available  for  exami- 
nation, but  such  is  the  uniformity  of  the  food  that  a  lai^er  number 
would  probably  not  give  a  very  different  result.  No  stomachs 
were  taken  In  December,  but  all  the  other  months  were  represented. 
The  food  for  those  months  amounts  to  5  percent  of  animal  matter 
to  95  of  vegetable.  All  the  animal  food  was  found  in  10  stomachs, 
9  being  taken  in  March,  April,  and  May,  and  1,  containing  2  larvie, 
in  September.     Practically  all  the  vegetable  matter  is  seeds. 

Animal  food. — The  animal  food  was  composed  entirely  of  3  orders 
of  insects:  Bugs  (Hemiptera),  Biea  (Diptera),  and  caterpillars 
(Lepidoptera).  Bugs  were  contained  in  5  stomachs  and  were  all 
plant  lice  (Aphididse).  They  aggregated  afittle  less  than  2  percent. 
Flies  were  found  in  1  stomach  taken  in  April.  They  were  in  the  shape 
of  larvie  or  maggots  and  amounted  to  less  than  one-h&lf  of  1  per- 
cent. Caterpillars  were  contained  in  6  stomachs  and  a^regated 
less  than  3  percent.  Beetles,  wasps,  ants,  and  grasshoppers,  which 
so  often  constitute  the  bulk  of  the  anunal  food  of  birds,  are  entirely 
wanting  in  the  stomachs  of  the  willow  goldfinch,  as  also  are  spiders. 

Vegetable  food. — Vegetable  matter  appeared  in  every  one  of  the 
84  stomaclis,  and  73  of  tliem  held  no  other  food.  Hulls  of  oats  were 
found  in  1  stomach  taken  in  May.  It  amounted  to  65  percent  of 
the  contents  of  that  stomach,  and  was  the  only  thing  of  economic 
value  found  in  any  one  of  the  84  stomachs.  It  amounted  to  less  than 
one-half  of  1  percent  of  the  year's  food.  Seeds  of  various  weeds  come 
to  over  91  percent  of  the  diet,  and  are  found  in  every  stomacli  in  every 
month.  For  seven  months  weed  seed  constituted  the  entire  food. 
Tlie  following  plants  were  identified:  Ceiiiaurea  or  bur  thistle  in  18 
stomachs,  alfilaria  or  filaree  in  13,  sunflower  in  12,  groundsel  in  4, 
mouse-ear,  rust  weed,  and  tarweed  in  2  each.  As  the  goldfinch  takes 
a  t^ood  deal  of  gravel  into  its  stomach,  many  of  the  seeds  are  ground 
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Up  SO  that  rec(^;iiition  is  impossible.  A  few  stomachs  contaJDed  a 
vegetable  food  that  could  not  be  identified,  perhaps  some  large  seed 
broken  up  and  discolored.  Two  stomachs  containing  this  substance 
were  those  of  nestlings  12  days  old.  One  was  entirely  filled  with  it, 
but  the  other  contained  75  percent  of  caterpillars. 


There  are  probably  few  birds  that  do  so  little  harm  as  the  willow 
goldfinch.  Its  animal  food,  though  smalt  in  quantity,  is  composed 
entirely  of  harmful  insects.  It  eats  no  fruit  and  practically  no  grain. 
Most  of  its  food  consists  of  the  seeds  of  noxious  or  neutral  plants.  Its 
food  habits  commend  the  bird,  as  much  as  its  bright  plumage  and 
fine  song. 

OBEEN'BACKED   GOLDFINCH. 

(Attragalinui  ptaltria  baperophilua.) 

The  gpeen-backed  goldfinch  (PI.  VI)  occurs  over  most  of  California, 
except  the  mountains  and  the  deserts,  and  is  one  of  the  most  abun- 
dant birds.  It  is  a  lover  of  the  orchard  and  garden,  and  delights  to 
linger  along  the  roads  and  in  weed  patches.  Its  favorite  feeding 
grounds  are  in  open  pastures,  where  the  bur  thistle  {Centaurea 
melitensii)  grows,  a  plant  specially  adapted  to  the  wants  of  the  gold- 
finch, for  it  throws  out  from  the  roots  short  seed-bearing  stalks  that 
bear  seed,  while  the  rest  of  the  plant  is  making  growth  and  getting 
ready  to  produce  the  main  crop.  The  goldfinches  know  where  these 
seeds  are,  and  apparently  get  every  one  of  them.  Next  in  favor  is  the 
groundsel  {Seriecio),  which  grows  in  orchards,  and  on  the  unripe  seeds 
of  which  the  goldfinches  feed  to  repletion.  In  the  investigation  of 
the  food  of  this  bird  476  stomachs  were  examined.  They  were  taken 
in  every  month,  and  are  well  distributed.  Animal  food  amounts  to 
1.7  percent  and  vegetable  food  to  98.3. 

Animalfood. — ^Animal  food  was  contained  in  50  stomachs,  all 
taken  in  the  four  months  from  June  to  September  inclusive,  except 
one,  which  was  taken  in  November.  This  stomach  contained  20  per- 
cent of  some  insect  food,  apparently  files.  In  one  stomach  taken  in 
September  beetles  formed  1  percent  of  tlie  contents.  No  other  trace 
of  a  beetle  was  found.  A  small  wasp  or  bee  was  identified  in  one 
stomach,  also  taken  in  September.  It  amounted  to  2  percent  of  the 
contents  and  was  the  only  hymenopterous  insect  found.  Cater- 
pillars amount  to  only  a  small  fraction  of  1  percent,  and  were  con- 
tained in  2  stomachs,  one  taken  in  June  and  the  otlier  in  July. 

The  great  bulk  of  the  animal  food  was  made  up  of  Hemiptera  in 
the  form  of  plant  lice.  These  were  found  in  46  stomachs  distributed 
through  the  four  months  from  June  to  September  inclusive,  though 
more  than  half  of  them  were  taken  in  August.     One  stomach  was 
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entirely  filled  with  these  insects,  and  in  another  300  were  counted. 
Considered  in  relation  to  the  food  of  the  year,  however,  they  amount 
to  only  1.6  percent.  Many  of  these  plant  lice  are  of  the  kind  com- 
monly called  woolly  aphids,  because  their  bodies  are  covered  with 
a  white  cottony  appearing  substance,  really  a  whitei  wax,  which 
exudes  from  the  body  of  the  insect.  While  the  destruction  of  this 
small  number  of  insects  may  seem  insignificant,  yet  the  goldfinch  is 
one  of  the  forces  that  keep  within  reasonable  bounds  the  immense 
swarms  of  these  prolific  and  pestiferous  creatures.  By  far  the  greater 
number  of  these  aphids  were  found  in  the  crops  and  not  in  the 
stomachs;  but  as  many  of  the  latter  were  not  accompanied  by  the 
crops,  possibly  the  goldfinch  consumes  many  more  of  these  insects 
than  is  shown  above.  Then,  too,  aphids  are  very  fragile,  and  by  the 
time  they  reached  the  stomach  many  of  them  were  probably  too  much 
reduced  to  be  identified. 

Vegdable  food. — The  vegetable  food  may  be  divided  into  4  cate- 
gories: Fruit,  grain,  weeds,  and  miscellaneous  matter.  Fruit  was 
found  in  7  stomachs,  all  taken  in  June,  July,  and  August.  In  on^ 
case  it  was  a  berry  with  small  seeds,  which  have  not  yet  been  identified ; 
in  the  others  it  could  he  classed  only  as  fruit  pulp.  Altogether  it 
amounts  to  three-tenths  of  1  percent  of  the  year's  food.  A  single 
kernel  of  wheat  was  found  in  1  stomach  taken  in  December.  Weed 
seed  is  the  standard  food  of  this  goldfinch.  It  abrogates  over  96 
percent  of  the  year's  diet,  and  in  January  and  March  nothing  else  is 
eaten.  The  month  of  least  consumption,  August,  shows  over  86  per- 
cent, and  in  every  other  month  it  is  above  94.  While  several  species 
are  eaten  freely,  the  chief  is  the  Napa,  or  bur  thistle  (Centaurea  mdi- 
tensia),  which  was  found  in  243  of  the  476  stomachs,  and  would  seem 
to  be  the  staff  of  life  of  the  goldfinch.  It  is  a  small  hard  seed  covered 
with  an  apparently  sihceotis  shell,  with  a  hook  at  one  end  and  a 
bunch  of  stiff  bristles  at  the  other."  Generally  the  bird  skillfully 
removes  this  shell  and  swallows  only  the  starchy  pulp.  Many  kinds 
of  weed  seed  were  found  in  the  469  stomachs  examined,  and  only  7 
did  not  contain  any;  394  contained  nothing  else. 

Other  vegetable  food,  some  of  it  not  satisfactorily  identified  and 
some  of  it  rubbish,  amounts  to  IJ  percent  of  the  whole.  In  regard 
to  eating  seeds  of  garden  vegetables  on  seed  farms,  what  was  said  of 
the  willow  goldfinch  will  apply  with  equal  truth  to  this  species. 
What  seemed  to  be  the  petals  of  flowers  were  found  in  a  few  stomachs, 
but  did  not  reach  s  respectable  percentage.  It  does  not  appear 
that  the  green-backed  goldfinch  requires  any  other  food  than  weed 
seed,  and  of  this  one  or  two  varieties  suffice.     The  following  is  a  list 

a  PI.  II,  fig.  1,  Part  I,  opp.  p.  16. 

-ctyGooj^lc 


iDliillcal  S^rvgy,  U.  S.  D<pl.  a>  *(ric< 


i 


V      \ 


rrr 


.  ^w^^ 

tT' 

:  I  ,./,>. 

IX  i' 

S 

GflEEN-BACKED  GOLDFmCM 

D, 

gitizefl  by  Google 

D,j,i,i.aL,  Google 


SPABBOW  FAMILY.  75 

of  the  seeds  identified  and  the  number  of  stomachs  in  which  each 
species  was  found: 

Sunflower  (Hdianthui  ap.) 4 

Lemer  tarweed  (Bemuonia  foMdatlala) 1 

Tarweed  ( Madia  laUva) 23 

Mayweed  (Antiiemie  eottUa) 10 

Groundsel  (Sentcio  vutgarii) 33 

Bur  thistle  (Crmtauj-eo  melitengit) 243 

Black  nightafaade  [Solanum  niffrum) 1 

Turkey  mullein  (Eremocarpuji  setigenu) 18 

Alfilaria  (Erodium  dcutarium) _ 9 

Black  muBtard  {Brauica  niyra) 1 

Miner's  lettuce  (JTonfia  per/otiaUi) 2 

Red  maida  {Caiandrijiia  menziegi) ■. >. 1 

Pigweed  (ATtiaranthui  retroflenui) 30 

duckweed  (Slellaria  mtdia) 3 

Ciltchfly  {Silene  sp .) 1 

Enotweed  {Polygonvma^.) 2 

Sorrel  {Rwnex  ep.) 1 

Sedge  (Cm-er  ap.) 6 


If  there  are  any  faults  in  the  food  habits  of  the  green-backed  gold- 
finch, the  writer  does  not  know  them.  The  Uttle  animal  food  it  con- 
sumes consists  of  harmful  insects,  and  practically  all  of  its  vegetable 
food  consists  of  seeds  of  useless  or  harmful  weeds.  This  goldfinch 
should  be  protected  to  the  fullest  extent. 

INTEBHEDIATE    AND    NUTTALL    SPARROWS, 

(JSortotrichia  Uucophrys  ganJ>eli  aitd  nuUalli.) 

One  or  the  other  of  these  two  subspecies  of  the  white-crowned 
sparrow  is  found  throughout  the  year  in  some  part  of  California,  and 
in  winter  the  intermediate  (gaTnheli)  is  distributed  nearly  all  over  the 
lower  parts  of  the  State.  These  sparrows  frequent  valleys,  brushy 
hillsides,  highways,  and  cultivated  fields.  The  only  complaint  against 
them  is  that  in  spring  and  in  winter  they  eat  buds  of  fruit  trees.  Buds 
are  usually  overabundant,  and  the  loss  of  some  is  generally  a  benefit 
to  the  tree;  in  any  event  it  would  require  a  very  thorough  disbudding 
to  do  much  damage. 

For  the  investigation  of  the  bird's  food,  516  stomachs  were  avail- 
able, taken  in  every  month  of  the  year,  though  August  was  represented 
by  only  one,  and  May  and  July  by  two  each.  The  first  analysis  gives 
7.4  percent  of  animal  matter  to  92.6  of  vegetable. 

Animal  food. — Beetles  amount  to  1.4  percent  of  the  food.  In  June 
they  reach  nearly  S  percent,  but  in  the  other  months  are  unimportant. 
Practically  all  of  them  are  harmful.  Hymenoptera  amount  to  1.0 
percent.     In  June  they  reach  over  16  percent,  but  in  the  other  months 
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rise  barely  above  1  percent.  They  were  conCained  in  66  stomachs, 
of  which  4S  held  aats  and  IS  contained  wasps  and  bees.  Parasitic 
species  were  noted  in  several  stomachs. 

Hemiptera  amount  to  one-half  of  1  percent,  and  were  identified  in 
II  stomachs,  of  which  5  contained  black  olive  scales;  2,  leafhoppers; 
3,  stinkbugs;  and  I,  s  tree  hopper.  Caterpillars  are  the  largest  item 
of  animal  food  and  amount  to  about  3.5  percent.  Most  of  them  were 
eaten  in  July,  when  they  constituted  37.5  percent  of  the  food,  but  as 
only  2  stomachs  were  collected  in  that  month,  this  record  can  not  be 
taken  as  final. 

Vegetable  food. — Fruit  amounts  to  4.5  percent.  It  was  eaten  rather 
irr^;ularly,  but  most  of  it  from  March  to  July,  inclusive.  A  mere  trace 
was  found  in  stomachs  taken  in  September  and  October,  Elder- 
berries were  found  in  5  stomachs,  blackberries  or  raspberries  in  3, 
figs  in  3,  cherries  in  2,  and  in  1  a  small  berry  not  positively  identi- 
fied. The  cherries  were  unripe  and  only  partly  grown.  A  little  pulp 
was  noticed  that  might  have  been  from  some  lai^r  fruit.  The  great 
bulk  of  it  was  taken  in  May,  June,  and  July.  Grain  aggregates  8.6 
percent.  It  wca  contained  in  69  stomachs,  as  follows:  Oats  in  56, 
wheat  in  7,  barley  in  5,  and  com  in  I.  Most  of  it  was  eaten  in  the 
three  winter  months,  a  little  in  the  fall  and  spring,  but  practically 
none  in  summer.  Only  3.5  percent  was  eaten  in  March,  which  would 
seem  to  indicate  that  this  bird  does  not  devour  the  newiy  sown  gr^. 

Like  many  other  fringilhne  birds,  white-crowned  sparrows  subsist 
largely  on  weed  seed.  It  is  eaten-freely  in  every  month,  and  amounts 
to  74  percent  of  the  yearly  food.  June  is  the  month  of  least  consump- 
tion, 33  percent,  but  that  is  the  month  when  the  most  insects  and  fruit 
are  eaten.  The  1  stomach  taken  in  August  was  entirely  filled  with 
this  food,  and  it  was  over  90  percent  of  the  contents  of  those  taken  in 
September  and  October.  Of  the  516  stomachs  only  3S,  or  a  Uttle 
more  thsn  7  percent,  contained  no  weed  seed. 

Following  is  a  list  of  the  species  identified  and  the  number  of 
stomachs  in  which  each  was  contained: 

Sunflower  (IleliarUhu*  sp.) '.  3 

Lesser  tarweed  (Hemaonvi/asciaiiata) 1 

Tanrced  ( Madia  Motiva) 34 

Mayweed  {AnOiemia  cotula) 76 

Bur  thistle  ( CmUuirea  meliiejuw) 38 

Sow  thistle  (Stmehui  caper) 1 

Prickly  lettuce  {Lactuea  toariola) 1 

Nightshade  (SoZanum  ntjrum) 70 

Senna  {CoMia  ap.) 7 

Lupine  (Lupinui  sp.) 1 

Clover  {Trijolium  sp.) 1 

Mountain  lilac  (C((ino(Au«sp.) 1 

Poison  oak  {Rhu*  divernhha) 12 

Allilaria  {Erodium  cieutaraim) 46 
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Gemnium  {Gatmiam  diwectiim) 18 

Black  muBtard  (BroMWO  nigra) 3 

California  poppy  (Etdueholltia  ealifomUa) 1 

Miner's  lettuce  {Montia  ptrfoliata) 29 

Ked  maida  {Calandrvnia  memieti) 4 

Purslane  {Porlulaca  oUracea) 4 

Pigweed  (Chenopodium  album) 12 

Rough.pigweed  {AmaranlAw  relrofitxut) 208 

Spuny  {Spergula  aruemU) 10 

duckweed  [StrOaria  media) 16 

Catchfly  (Sitene  ap.) 29 

Knotweed  {Polygmatmep.) 76 

SoireUKumarBp.) 18 

Brome  giaae  (Brotnu*  sp.) 20 

Wild  oata  (^neiw/aeua) 34 

Canary  seed  {Phaiarit  canarienii*) 2 

Johnson  graee  {Andropogon  torghtm) 1 

Sedge  (Cor«Bp.) 11 

Unidentified 168 

As  this  bird  takea  a  great  deal  of  gravel,  the  seeds  eat«Q  are  soon 
ground  into  paste,  which  renders  specific  identification  impossible. 
Many  stomachs  were  entirely  filled  with  food  in  this  condition,  which 
accounts  for  the  large  amount  of  unidentified  material.  Very  few 
whole  seeds  were  unidentified.  The  whit«-crown  is  evidently  fond 
of  variety,  for  several  stomachs  contained  as  many  as  9  different 
species  of  seeds.  It  will  be  noted  also  that  rough  pigweed  is  the 
favorite  food,  while  the  Arkansas  goldfinch  preferred  bur  thistle. 

Miscellaneous  vegetable  matter  amounts  to  5  per  cent,  and  was 
found  in  30  stomachs.  Of  these,  1 1  contained  fragments  of  flowers, 
probably  of  fruit  trees,  for  in  some  cases  the  embryo  fruit  could  be 
made  out.  This  is  not  a  very  heavy  indictment  on  the  score  of 
destroying  buds  and  blossoms.  Fibrous  vegetable  matter  of  imcer- 
tain  or^in  was  found  in  quite  a  number  of  stomachs;  perhaps  it  was 
grass  which  had  been  subjected  to  the  grinding  action  of  the  stomach. 


Evidently  neither  the  farmer  nor  the  fruit  grower  has  much  to  fear 
from  the  white-crowned  sparrow.  On  the  contrary  the  bird,  destroys 
some  iosects,  all  of  which  are  harmful,  and  a  vast  number  of  seeds  of 
noxious  weeds.  The  little  fruit  it  eats  is  mostly  wild,  and  its  grain 
eating  is  practically  confined  to  the  months  when  the  only  grain 
available  is  waste  or  volunteer.  In  the  above  record  there  is  little 
to  substantiate  the  accusation  that  the  bird  destroys  fruit  buds,  and 
probably  it  is  only  under  very  exceptional  circumstances  that  it  does 
any  damage  in  this  way. 
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OOLDEN-CHOWNED   SPARROW. 

(_Zonolrichia  oototuUc.) 

The  golden-crowned  sparrow  arrives  in  California  from  the  north 
in  September,  and  departs  for  its  summer  residence  In  April.  In 
winter  it  spreads  over  the  country,  lives  whereverfood  can  be  obtained, 
except  perhaps  in  the  forest,  and  may  often  be  seen  in  the  garden 
among  the  fruit  trees  or  in  the  rose  bu^es.  It  is  also  found  in  lonely 
canyons  or  on  the  cattle  ranges  in  the  hills.  In  general  appearance 
and  in  food  habits  it  does  not  differ  essentiallyfrom  the  white-crown. 
For  the  determination  of  its  food  184  stomachs  were  available,  taken 
from  October  to  April,  inclusive.  The  animal  food  amounts  to  0.9 
percent,  vegetable  to  99.1. 

Animal  food. — The  animal  food  consists  of  insects,  and  is  pretty 
well  distnbuted  among  the  various  orders.  No  great  quantity  was 
found  in  any  one  stomach,  and  it  is  eaten  so  rarely  and  in  such  small 
quantities  that  the  wonder  is  that  it  is  eaten  at  all.  Singularly 
enough  two  worker  honeybees  were  found  in  one  stomach.  It  is 
evident  that  the  golden-crown  does  not  search  for  insects,  and  takes 
only  those  that  come  in  its  way. 

Vegetable  food. — The  vegetable  food  consists  of  fruit,  buds  and 
flowers,  grain,  and  some  miscellaneous  matter.  Fruit  can  not  be  a 
prominent  item  in  the  food  of  this  sparrow,  owing  to  the  time  of  year 
it  spends  in  California.  One  stomach  taken  in  March  contained  a 
little  fruit  pulp,  probably  left  over  from  the  previous  season.  Fruit 
was  found  also  in  2  stomachs  taken  in  October  and  in  2  taken  in 
November,  In  one  it  consisted  of  elderberries;  in  one,  of  grape;  in 
another,  it  was  thought  to  be  apple;  while  in  the  fourth,  it  was 
unidentifiable.  In  all,  it  amounts  to  a  little  more  than  1  percent 
of  the  food.  Remains  of  buds  and  flowers  were  found  in  stomachs 
taken  in  every,  month  of  the  bird's  stay  in  the  State,  except  October 
and  November,  when  buds  are  very  small.  They  were  found  in  56 
stomachs;  the  average  for  the  season  is  29.5  percent,  and  in  March 
it  rises  to  nearly  78  percent.  Where  this  bird  is  abundant,  it  may  do 
mischief  if  it  visits  the  orchards.  In  the  stomach  of  no  other  species 
yet  examined  has  been  found  so  much  of  this  kind  of  food,  which 
makes  it  probable  that  much  of  the  bud  and  flower  eating  imputed 
to  the  linnet  and  whit^crown  is  really  done  by  the  golden-crown. 

Grain  was  eaten  during  every  month  of  the  bird's  stay  in  the  State, 
but  as  none  of  these  was  a  harvest  month,  Httle  dam^e  was  done. 
March,  the  sowing  month,  showed  but  httle  more  than  5  percent, 
while  over  66  percent  was  eaten  in  January.  The  average  for  the 
season  was  nearly  26  percent.  It  was  found  in  23  stomachs,  of 
which  12  contained  oats;  6,  wheat;  2,  barley;  2,  com;  and  1,  doubtful. 
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Weed  seed  amounts  to  33  percent  of  the  food  and  is  eaten  in  every 
month.  It  is,  however,  complementary  to  the  bud  and  blossom 
food,  the  one  increasing  as  the  other  decreases.  Weed  seed  begins 
with  a  percentage  of  83  in  October,  and  gradually  diminishes,  while 
buds  and  blossoms  appear  first  in  December  with  22  percent  and 
increase  to  their  maximum  in  April. 

Below  is  a  list  of  species  identified,  showing  the  number  of  stomachs 
in  which  each  was  contained : 

T«rweed  (Madia  taUva) H 

Mayweed  (Anthemis  coUila) 15 

Bur  thistle  (Cmtaurta  melilengiM) 18 

Ni^tsbade  (Solanum  nigrum) 16 

Lupine  (Lvpintu  sp.) 1 

Clover  ( Tr^olium  ep.) 2 

Turkey  mullein  {Eremoatrput  tetigerue) 2 

PoisoD  oak  {Rku4  divertiloba) 30 

Aifilaria  {Erodiu-m,  dcularium) 16 

Geranium  (Geranium  disKctum) 16 

Muetard  (Brauica  nigra) 1 

Rough  pigweed  (Amaranlhturttrofleaa) 18 

Spurry  {S-pergula  arvtnM) 4 

Chickweed  {Stellaria  media) 10 

Catchfly  (Silene  ep. ) 1 

Knotweed  {Polygonum  s^,) 10 

Sorrel  {Rumexsp.) 10 

Brome  gWBB  {flromuj  sp.) 11 

S«^  (Corel  ap.) 1 

Seeds  of  conifer 1 

Unidentified 39 

The  last  item  includes  stomachs  in  which  the  food  was  ground  to  a 
pulp,  rendering  identification  impossible.  Few  whole  seeds  were 
unidentified.  Poison-oak  seeds  are  indicated  as  found  in  30  stomachs, 
but  as  a  matter  of  fact  not  a  single  seed  of  that  plant  was  seen  in  any 
stomach.  The  birds  ate  only  the  wax  which  surrounds  those  seeds 
and  which  contains  certain  woody  granules  by  which  it  can  at  once 
be  identified.  This  species,  then,  does  not  aid  in  the  dissemination  of 
these  noxious  plants. 


From  the  foregoing  it  is  evident  that  the  golden-crown  during  its 
stay  in  California  does  but  little  service  in  destroying  insects.  On 
the  other  hand,  it  does  no  direct  harm  to  fruit,  and  Uttle,  if  any,  to 
grain.  It  does  good  by  destroying  weed  seed,  although  not  as  much 
as  some  other  species.  By  the  destruction  of  buds  and  blossoms  it 
may  do  serious  harm  where  it  is  numerous  and  visits  the  orchard's. 
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WESTERN    OHIPPINQ   SFARBOW. 

(Spialla  pauerina  aruonx.) 

The  western  chipping  sparrow  occurs  during  the  breeding  season 
and  early  fall  over  most  of  the  State,  and  winters  sparingly  in  the 
southern  part.  Like  its  eastern  relative  it  is  very  domestic,  and  often 
builds  its  nests  in  gardens  and  orchards.  The  bird  well  merits  the 
name  socidlis,  now,  unhappily,  superseded,  and  its  gentle  and  con- 
fiding ways  endear  it  to  all  bird  lovers.  It  is  one  of  the  most  insectiv- 
orous of  all  the  sparrows,  and  is  valuable  in  the  garden  or  about  the 
fann. 

For  the  investigation  of  this  bird's  food  96  stomachs  were  available. 
They  were  taken  from  April  to  October  inclusive,  and  probably  give 
a  fair  idea  of  the  food  for  that  part  of  the  year.  It  is  quite  likely 
that  the  winter  food  consists  largely,  if  not  entirely,  of  weed  seeds,  as 

4  stomachs  taken  in  the  southern  part  of  the  State  in  winter  (not 
included  in  this  investigation)  were  almost  entirely  filled  with  this 
food.  The  first  division  of  the  stomachs'  contents  gives  45  percent 
of  animal  food  and  55  percent  of  vegetable. 

Animal  food. — The  animal  food  consists  of  insects  and  spiders,  with 
a  few  bits  of  eggshell.  Beetles  were  eaten  from  April  to  August  inclu- 
sive, with  the  maximum  of  23  percent  in  July.  In  one  stomach  were 
the  remains  of  30  weevils  or  snout  beetles,  but  so  badly  crushed  and 
broken  that  specific  identification  was  impossible.  The  average 
monthly  percentage  is  6.7.  Hymenoptera  amount  to  ll.S  percent. 
They  are  represented  mostly  by  ants,  with  which  several  stomachs 
were  entirely  filled.  The  greatest  quantity  were  eaten  in  June,  when 
they  aggregated  67,6  percent,  or  more  than  four-fifths  of  the  animal 
food  for  the  month.  In  the  other  months  they  were  taken  rather 
irregularly  and  in  small  quantities. 

Hemiptera  are  eaten  to  the  average  extent  of  7.5  percent.  They 
appear  rather  irregularly,  and  the  greatest  consumption  is  in  October, 
20  percent.  None  were  found  in  August  or  September  stomachs,  but 
as  only  4  were  collected  in  October,  and  not  many  in  the  two  previous 
months,  the  record  can  not  be  considered  as  fully  reliable.  They  con- 
sist of  stinkbugs  and  leafboppers,  with  a  few  others,  of  which  the 
most  interesting  are  scales  and  plant  hce.     These  were  each  found  in 

5  stomachs.  The  scales  were  the  black  olive  species  (Saissetia  olex). 
Diptera,  or  flies,  do  not  appear  to  be  favorite  food  with  the  cliipping 
sparrow.  They  were  eaten  only  in  the  months  from  April  to  July 
inclusive,  with  the  maximum  consumption  in  May,  when  about  12 
percent  were  taken,  or  more  than  half  of  all.  The  average  per  month 
is  only  3  percent. 

Caterpillars  are  evidently  the  favorite  animal  food,  as  they  were 
eaten  to  an  average  extent  of  14.7  percent,  or  more  than  any  other 
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insect.  They  appear  in  the  food  during  every  month  of  the  bird's 
stay  in  the  north  except  October,  and  probably  a  greater  number  of 
stomachs  would  have  shown  some  in  that  month.  Two  stomachs 
contained  pupte  of  the  codling  moth.  Only  one  stomach  held  grass- 
hoppers, and  that  was  taken  in  June.  Some  spiders  and  eggshells 
make  up  nearly  1  percent,  and  complete  the  animal  food. 

Vegetable  food. — Grain  in  the  shape  of  oats  was  found  in  5  stomaclis, 
all  collected  in  July.  The  total  amount  for  that  month  is  6  percent, 
or  less  than  I  percent  for  the  season.  A  mere  trace  of  fruit  was  found 
in  one  stomach  in  June.  Weed  seed  was  eaten  in  every  month  of  the 
bird's  stay,  and  probably  throughout  the  year.  It  amounts  to  over 
53  percent  of  the  food,  and  in  September  rises  to  98  percent.  June 
was  the  month  of  least  consumption,  9  percent,  when  insects  evidently 
took  its  place.  The  species  identified,  and  the  number  of  stomachs 
in  which  each  was  found,  are  as  follows: 

Bur  thistle  (Cenlaurea  melilennt) 2 

Nightshade  {Solanum  nigrum) 1 

Alfilaria  (&«««m  ciCTitoHum) 37 

Miner 's  lettuce  (Montia  per/oliata) 3 

Bed  maide  (Calindrinia  menieiti) 2 

Bough  pigweed  (Amaranlhiu  rtlrofleiui) 16 

Chickweed  {S/eJtam  Jiierfio) 13 

Knotweed  (Polygonum  ep.) 1 

Timothy  {PhUum  prateme) 1 

Meadow  grass  (Poaap.) 1 

Fauic  grass  {Panicum  mnguinale). ; 2 

Wild  oatB  {Avemjalua) 1 

Sedge  (CareiBp.) 2 

Unidentified 32 

Most  of  the  unidentified  seeds  were  so  badly  ground  up  that  it  was 
impossible  to  recognize  the  species.  The  greater  part  probably 
belonged  to  species  included  in  the  above  list.  A  few  very  small 
grass  seeds  were  not  further  identified. 

Feeding  the  youTig. — A  nest  with  4  young  of  this  species,  about  6  days 
old  when  first  observed,  was  watched  at  different  hours  on  four  days. 
On  the  morning  of  the  fifth  day  a  pair  of  jays  carried  off  the  young 
birds.  In  the  seven  hours  of  observation  119  feedings  were  noted, 
or  an  average  of  17  feedings  per  hour,  or  four  and  one-fourth  feedings 
per  hour  to  each  nestling.  Tliis  would  give  for  a  day  of  fourteen  hours 
at  least  238  insects  destroyed  by  the  brood. 


In  the  foregoing  discussion  of  the  food  of  the  chipping  sparrow  it 
plainly  appears  that  the  diet  is  made  up  almost  exclusively  of  harm- 
ful elements.  No  useful  beetles  of  any  consequence  were  eaten.  Of 
Hymenoptcra,  ants,  which  are  either  harmful  or  neutral,  predominate, 
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while  caterpillars,  which  are  a  universal  pest,  are  the  favorite  animal 
food.  In  the  vegetable  portion  of  the  diet  fruit  and  grain  appear  aa 
mere  traces,  while  the  seeds  of  noxious  weeds  make  up  the  bulk  of 
the  food.  It  is  not  necessary  to  further  eulogize  this  bird,  as  it  is 
already  welcomed  everywhere,  as  it  should  be. 

WESTERN    SNOWBIRD. 

(Junto  kyematii  Ihurberi  &nd  other  Bubepeciea.) 

Several  subspecies  of  junco  occur  in  California.  One  form,  /. 
pinosua,  is  a  resident  of  the  Monterey  Bay  region  the  year  round. 
Another,  thurberi,  is  a  resident  of  the  State  throughout  the  year,  but 
winters  in  the  valleys  and  breeds  in  the  mountains.  Two  others, 
oreganus  and  connectens,  occur  in  winter  only,  when  all  the  forms 
spread  out  and  cover  a  considerable  part  of  the  State.  It  would  be 
better  to  treat  the  four  races  separately,  but  as  many  of  the  stomachs 
were  collected  before  the  races  were  recognized,  their  exact  identity 
is  unknown.  They  will  be  discussed,  therefore,  as  a  whole,  but  what 
is  said  of  summer  food  will  not  apply  to  oreganus  and  connectens. 

For  this  investigation  269  stomachs  were  available.  They  were 
collected  in  every  month  except  May.  March,  April,  June,  and 
August  are  poorly  represented,  but  the  other  montlis  have  each  a 
good  quota.  The  first  analysis  of  the  food  gives  24  percent  of  animal 
matter  to  76  of  vegetable. 

Animal  food. — Beetles  amount  to  5  percent,  and  nearly  all  were 
eaten  in  the  months  from  March  to  July  inclusive,  with  no  record 
for  May.  With  the  exception  of  two  ladybirds  (CoccinellidEe)  found 
in  2  stomachs,  not  a  useful  species  was  identified  in  the  whole. 
Weevils  make  up  the  bulk  of  this  item,  and  a  species  of  scolytid 
(Phlmosinus  punctatus)  was  found  in  1  stomach  to  the  extent  of 
65  percent  of  its  contents.  Hymenoptera  were  represented  mostly 
by  ants,  with  a  few  wasps,  amounting  in  all  to  a  Uttle  more  than  2 
percent  of  tlie  food.  Caterpillars  are  apparently  the  favorite  insect 
food,  forming  9.4  percent  of  the  diet.  The  great  bulk  were  eaten 
from  April  to  August,  and  the  single  stomach  taken  in  August  con- 
tained 67  percent  of  them.  No  special  pest  was  identified.  Bugs, 
gra-sshoppers,  a  few  other  Insects,  and  spiders,  make  up  the  remaJBder 
of  the  animal  food,  7.3  percent. 

Vegetable  food. —Seeds  of  blackberry  or  raspberry  were  found  in 
1  stomach  and  elderberries  in  2.  In  14  stomachs  taken  in  November 
wns  found  fruit  pulp,  averaging  over  11  percent  of  the  food  of  the 
month.  As  all  fruit  except  olives  is  harvested  before  that  time, 
probablj"  the  berries  were  of  no  value. 

Grain  was  eaten  from  October  to  March  inclusive,  and  amounted 
to  8  percent  for  the  year.     All  of  it  was  contained  in  30  stomachs,  as 
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follows:  Oats  in  15,  wheat  in  9,  barley  in  4,  com  in  1,  and  unidenti- 
fied in  1.  None  was  taken  in  a  harvest  month.  The  greatest 
amount,  more  tlian  30  percent,  was  eaten  in  March,  the  sowing 
month,  probably  much  of  it  from  newly  sown  fields. 

Weed  seed  aggregates  61.8  percent  of  the  food,  and  was  eaten  in 
every  month.  In  September  it  amounted  to  nearly  95  percent.  A 
few  seeds,  mostly  of  grass,  were  not  identified.  The  following  is  a 
list  of  identi&ed  species  and  tlie  number  of  stomachs  in  which  each 
was  contained: 

Ragweed  (Ambroeia  sp.) 1 

Tarweed  ( Madia  lativa) i 

Mayweed  (AnthemU  oolula) 11 

Bur  thistle  (Centaurfa  jneWienwi) 16 

Sow  thistle  {Sondnii  lupa-) '. 2 

Nightshade  (Solanum  nigrum) '. 11 

Lupine  (Lupin w*  sp.) 1 

aover  ( Trifolium  Bp.) _. 1 

Poison  oak  (Rhut  divertiloba) 13 

Alfilaria  {Erodium  dcutarium) 34 

Geranium  (Geranium  duseclum) 4 

Mustard  (BroMJco  ntjra) 3 

Miner'i  lettuce  (Montia  per/oliaUi) 13 

Red  maids  ^Calandrinia  memitn) 2 

Purslane  (Porialaca  oleracta) 1 

Rough  pigweed  {ATnaranthutTetToJUxut) 35 

Spuny  (Sperffula  arvengU) 9 

Chickweed  [SUllaria  moHa) 42 

Oatchfly  (Siien«Bp.) 21 

Knotweed  {Polygonum  ap.) 33 

Sorrel  {Rumez  sp.) 26 

Wild  oata  (Avtna/atiia) 8 

Timothy  {Phleum  pratenw)..,. 1 

Panic  grass  {PanieuM  ep.) 3 

Sedge  (Cai-earBp.) 14 

Coniferous  seeds  not  identified 4 

Unidentified 2 

Remains  of  blossoms  were  found  in  1  stomach.  The  seeds  of 
poison  oak  were  not  discovered  in  the  stomachs,  but  the  characteristic 
granules  that  are  emhedde<l  in  the  waxy  coating  of  the  seeds  were 
identified,  thus  showing  that  the  birds  eat  this  wax  witliout  swallow- 
ing the  seed  itself. 


The  insect  food  of  the  snowbirds  is  composed  almost  entirely  of 
harmful  species,  of  wliich  caterpillars  form  the  largest  item.  Snow- 
birds do  no  damage  to  fruit  or  grain.  They  eat  large  quantities  of 
weed  seeds,  thereby  rendering  a  service  to  agriculture. 
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WESTERN    SONG   SPARBOW. 

[MelotpitamtUidiatamuelit,  heeraumi,  and  other  subapecies.) 

Song  sparrows  inliabit  not  only  the  greater  part  of  California  but 
all  of  the  United  States,  except  areas  where  conditions  are  unsuitable. 
These  birds  vary  much  in  habits,  as  well  as  in  size  and  coloration. 
Some  forms  live  along  streams  bordered  by  deserts,  others  in  swamps 
among  bulruslies  and  tules,  others  in  timbered  regions,  others  on 
rocky  barren  liillsides,  and  still  others  in  rich  fertile  valleys.  Each 
area  has  its  peculiar  fonn,  and  in  fact  it  is  hard  to  imagine  any  locality 
adapted  to  a  land  bird  of  the  Temperate  Zone  which  does  not  fit  some 
form  of  tlie  song  sparrow.  With  such  a  variety  of  habitat,  the  fcfod 
of  the  species  necessarily  varies  considerably.  It  is  impossible  to, 
treat  liere  tlie  several  forms  separately,  and  the  best  we  can  do  is  to 
give  a  general  idea  of  the  yearly  diet  of  tlie  species  as  a  whole. 

For  the  investigation  of  tlie  food  of  the  western  song  sparrows,  321 
stomaclis,  belonging  to  4  or  5  subspecies,  were  available.  They 
were  collected  in  everj'  month  of  the  year,  and  fairly  represent  the 
whole  State.  The  first  analysis  separates  the  food  into  '21  percent 
of  animal  matter  and  79  of  vegetable.  This  is  less  animal  food  than 
is  eaten  by  the  snowbird,  much  less  than  by  the  chipping  sparrow, 
but  much  more  tlian  by  tlie  white-crowned  or  golden-crowned 
sparrows. 

Ammal  food. — Animal  foo<l,  consisting  principally  of  insects,  is 
eaten  with  a  fair  degree  of  regularity  through  the  year.  Beginning 
with  a  minimum  of  3  percent  in  September,  based  on  the  examina- 
tion of  97  stomaclis,  it  rises  gradually  to  a  maximum  of  over  71 
percent  in  May.  Beetles  are  the  laigest  item,  and  a  greater  or  less 
number  were  eaten  every  month  except  December,  an  omission 
probably  accidental.  The  average  for  the  year  is  6.6  percent.  In 
June,  tlie  month  of  greatest  consumption,  nearly  29  percent  were 
eaten.  With  tlie  exception  of  the  remains  of  tiger  beetles  (Cicin- 
delida')  in  3  stomaclis  and  predaceous  ground  beetles  (Carabidse)  in 
10,  all  were  of  harmful  famihes,  the  leaf  beetles  (Chrysomelidse)  and 
weevils  (Rhynchophora)  being  most  prominent. 

Ilymenoptera  (bees,  wasps,  and  ants)  were  taken  very  irregularly, 
and  amount  to  only  3  percent  of  tlie  food.  Ants  were  found  in  22 
stomachs,  and  bees  and  wasps  in  20.  Hemiptera,  or  bugs,  form  only 
about  2  percent  of  the  year's  food,  but  17  percent  of  the  food  eaten 
in  May.  The  black  olive  scale  was  found  in  2  stomachs  and  a  species 
not  identified  in  1.  Leaflioppers,  spittle  insects  (Cercopidse) ,  and 
a  few  otJier  forms  make  up  the  rest  of  this  item.  Diptera  (flies)  were 
eaten  from  May  to  September  inclusive.  In  May  they  amount  to 
over  11  per  cent,  but  fall  away  rapidly,  and  the  aggregate  for  the 
year  is  only  2  percent.  A  few  crane  flies  (Tiputidie)  and  the  house 
fly  family  (Muscidte)  were  the  only  forms  recognized. 
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Caterpillars,  while  taken  in  nearly  every  month,  were  eaten  very 
irregularly  and  to  tlie  extent  of  4.3  percent  only.  There  was  a  fair 
percentage  from  March  to  August  inclusive,  but  in  otlier  months  a 
trifle  or  none,  except  December,  in  which  5  percent  were  found.  May 
shows  the  greatest  amount,  14  percent.  Grasshoppers  are  apparently 
not  relished  by  the  song  sparrow.  A  mere  trace  of  tliese  insects  was 
found  in  a  few  stomachs  collected  in  February,  May,  June,  and  August. 
They  do  not  form  an  appreciable  percentage  of  the  food,  A  few 
insects  too  finely  pulverized  for  recognition,  some  spiders,  and  a  few 
snails  make  up  the  remainder  of  the  animal  food,  2.5  percent. 

Vegetable  food. — Evidence  of  fniit  eating  was  found  in  19  stomachs 
as  follows:  Seeds  of  Rubus  (blackberries  or  raspberries)  in  9,  elder- 
berries in  4,  cherries  in  2,  figs  in  1,  and  fruit  pulp  or  skins  in  3.  In 
all  it  amounts  to  a  tnfie  more  than  2  percent  of  the  food.  Grain  was 
absent  in  all  stomachs  collected  from  February  to  June  inclusive,  and 
in  November.  What  was  eaten  in  tlie  otlier  montlis  comes  to  a  little 
more  tlian  3  percent  for  tlie  year.  The  most,  11  percent,  was  taken 
in  January,  but  July  shows  very  nearly  the  same.  This  last  was 
perhaps  gleaned  from  the  field.  The  varieties  are  as  follows:  Barley 
found  in  7  stomachs,  oats  in  5,  and  wheat  in  2. 

The  chief  food  of  tlie  song  sparrow  is  wee<l  seed.  This  amounts 
to  73  percent  of  the  year's  food,  and  varies  from  one-fifth  to  very 
nearly  the  whole  of  each  month's  diet.  In  September,  when  animal 
food  is  at  its  minimum,  weed  seed  reaches  a  little  more  than  93  per- 
cent. On  the  other  hand,  in  May,  wlien  animal  food  is  at  its  maxi- 
mum, weed  seed  shrinks  to  a  little  less  than  21  percent.  Of  the  321 
stomachs,  302,  or  94  percent,  contained  weed  seed.  Of  these,  171, 
or  53  percent  of  all,  were  completely  filled  with  it.  There  were  only 
19  stomachs  that  did  not  contain  more  or  less  of  this  food.  The 
record  of  this  sparrow  for  eating  weed  seed  is  excelle<l  by  only  four 
s]>ecies  of  California  birds — the  linnet,  the  two  gohlfinches,  and  the 
white-crowned  sparrow. 

Following  are  the  species  of  weed  seeds  identified  and  the  number 
of  stomaclifl  in  which  each  was  foun<l : 

Sunflower  (^IMiantkutep.) 1 

Lesser  tarweed  (Ilemiionia/tuciimlaUi) 1 

Tarweed  (3/aiSa  Mfi'iyi) 9 

Mayweed  {Anihemii  cotula) 7 

Bur  thistle  {Ceiilaurea  7nelitt/im) 36 

Sow  thistle  {Sonchus  tajier  and  oUraceus) -■> 

Salsify  (  Tragopogon  ponifoliiu) 1 

Uenbit  (Lamium  ampUricatile) 1 

N'ightahsde  (Solanum  nigrum) 35 

Nine  bark  (OpuUuUr  opuUfoliui) 1 

Turkey  mullein  (Eremocarpm  gftigemt) 1 

Poison  oak  (Rhus  dirertiloba) 3 

Alfllaria  {Erodium  eieuUxTxum) 23 
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Geranium  Ifieranium  airolinianum) ■ 1 

UuBtard  {Brauiea  nigra) 1 

Miner's  lettuce  (Jfon/ta  perfoliaUt) 26 

Red  maids  (Calandrinia  mennai) 8 

Pigweed  {Ckenopo^um  aVium) 1 

Rough  pigweed  {Amaranthv*  rttrofiexut) ]13 

Spurry  {Sperguia  arventU) 12 

Chickweed  {SUltaria  vitdia) 32 

(Mch&y  {SiUmep.) 3 

Knotweed  {Polygonwaivp.) 44 

Sorrel  (RuTncrap.) 16 

Brome  graaa  {Bromia  ep,) 4 

Wild  oats  (Avenafatua) 14 

Timottiy  {Phleu,m,  pralense) 1 

Canary  seed  (^Phalarii  earoliniana) 2 

Fox  tail  (Chaetoehloa  sp. ) 1 

Panic  gtaee  (Panieum  tanguinalt) 4 

Sedge  (Carer ap.) 8 

Unidentified 97 

As  usual,  the  unidentified  were  either  ground  to  pulp  or  were  seeds 
of  some  unknown  gross.  -Evidently  the  rough  pigweed  seed  {Ama- 
ranthiis)  is  the  favorite.     Several  stomachs  contained  nothing  else. 


The  economic  status  of  the  song  sparrow  can  be  summarized  in  a 
few  words.  It  eats  a  comparatively  small  number  of  insects,  the 
majority  of  which  are  noxious.  Fruit  and  grain  are  eaten  so  little 
as  to  be  of  no  consequence.  Nearly  three-fourths  of  the  diet  consists 
of  seeds  of  weeds,  most  of  which  are  a  nuisance.  Neither  stomach 
examinations  nor  field  observations  furnish  evidence  that  the  song 
sparrow  does  any  harm. 

B  POTTED   TOWHBB, 

(Pipilo  maeulaliu  and  subspecies.) 

Under  one  or  other  of  its  several  subspecific  forms  the  spotted 
towhee  occurs  almost  throughout  California.  As  it  is  resident  over 
much  of  its  range,  the  good  or  harm  it  does  continues  through  the 
year.  It  is  eminently  a  bird  of  the  ground  and  underbrush,  and 
delights  in  the  thickest  shrubbery,  where  it  scratches  among  the  dead 
leaves  and  twigs.  Anyone  who  approaches  the  bushes  too  closely 
will  probably  see  the  bird  depart  from  the  opposite  side  and  plunge 
into  another  thicket,  and  in  this  way  one  may  chase  it  for  hours  with 
no  more  than  an  occasional  glimpse.  This  bird  is  not  common  about 
orchard  or  garden,  the  chaparral-covered  hillsides  and  canyons  being 
more  congenial  resorts.  It  is  abundant  and  widely  dbtribut«d,  and 
hence  is  comparatively  important  from  an  economic  point  of  view. 

For  the  investigation  of  the  food  of  this  bird  139  stomachs  were 
at  hand,  collected  in  every  month  of  the  year,  though  November  to 
May  inclusive  were  not  represented  as  fully  as  was  desirable.     The 
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first  analysis  of  the  food  gives  24  percent  of  anixnal  matter  to  76  of 
vegetable.  Dead  leaves,  bits  of  twigs,  rotten  wood,  and  other  rub- 
bish are  very  common  in  the  stomachs,  and  probably  are  swallowed 
accidentally  with  more  nutritious  morsels. 

Animal  food. — Beetles  are  the. latest  item  of  animal  food,  and 
amount  to  a  little  more  than  10  percent.  Although  the  lai^r  part 
of  the  towhee's  living  is  gleaned  from  the  ground,  only  4  stomachs 
contained  the  remains  of  predaceous  ground  beetles,  and  2  others 
the  remains  of  ladybirds  (Coccinellidie).  Weevils  were  found  in  26 
stomachs,  and  in  13  stomachs  were  the  remains  of  that  harmful 
chrysomaUd  beetle  DiabroHca  soror.  Besides  these  were  fragments 
of  elaterids,  buprestids,  and  cerambycids,  all  of  which  in  the  larval 
state  bore  into  trees  and  other  plants  and  do  great  mischief.  Hymen- 
optera  amount  to  6  percent  of  the  diet,  but  are  eaten  rather  irregu^ 
larly.  They  are  mostly  taken  in  summer,  but  some  appear  at  all 
times  of  the  year.  They  were  found  in  39  stomachs,  of  which  25 
contained  ants,  and  14,  wasps  and  bees. 

Bugs  (Hemiptera)  amount  to  14  percent;  and  are  distributed  among 
several  families;  but  the  only  point  that  merits  mention  is  that  the 
black  olive  scale  was  found  in  4  stomachs  and  an  unidentified  scale 
in  1,  The  spotted  towhee  does  not  appear  to  care  for  grasshoppers. 
They  form  only  1.7  percent  of  the  year's  food,  and  are  eaten  very 
irregularly.  In  June  they  reach  a  little  more  than  11  percent,  in 
August  they  amount  to  only  6  percent,  and  few  were  found  in  other 
months.  Caterpillars  a^regate  3.5  percent  of  the  food.  They  are 
eaten  rather  irregularly,  without  much  regard  to  season,  but  the  ' 
greatest  number,  12  percent,  were  taken  in  April.  A  few  flies,  some 
other  insects,  spiders,  millepeds,  and  sowbugs  (Oniseus)  make  up 
about  3  percent,  the  remainder  of  the  animal  food.  These  last  are 
just  what  the  bird  would  be  expected  to  get  by  scratehing  among 
underbrush. 

Vegetable  food. — Fruit  was  eaten  in  every  month  from  May  to 
November  inclusive,  with  a  good  percentage  in  each  month.  Janu- 
ary also  shows  11.7  percent,  but  this  was  either  wild  or  waste.  The 
average  for  the  year  is  17.7  percent.  The  month  of  greatest  consump- 
tion  was  November,  when  it  amounted  to  53.6  percent.  All  of  it 
was  in  the  shape  of  fruit  pulp,  not  further  identifiable.  At  that  time 
of  year  it  could  have  been  of  no  value.  Fruit  pulp,  identified  only 
as  such,  was  found  in  23  stomachs.  Rubus  seeds  and  pulp  (rasp- 
berries or  blackberries)  were  found  in  23  stomachs;  cherries,  grapes, 
and  figs  in  1  each.  Elderberries  (Sambucus  glauca)  were  found  in  6 
stomachs,  snowberries  (Symphoricarpos  racemoaua)  in  3,  and  black 
twinberries  {Lonieera  involucrata)  in  1.  The  fruit  eaten  in  June  and 
July  was  almost  entirely  Rubus  fruit,  which  may  have  been  either 
wild  or  cultivated,  except  in  one  case,  where  the  seeds  of  Ixigan 
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berries  were  identified.  In  August  and  September  the  fruit  eaten 
was  of  the  larger  varieties,  like  apricots,  peaches,  and  prunes.  Later 
in  the  year  the  wild  kinds  only  were  taken.  The  one  stomach  which 
contained  cherries  was  collected  the  last  of  May,  If  this  bird  were 
as  abundant  as  the  linnet,  it  would  do  considerable  damage  to  the 
lai^r  fruits.  Under  present  con<]itions  its  depredations  probably 
pass  unnoticed. 

Grain  was  eaten  from  June  to  December,  inclusive,  except  in 
November.  The  amount  for  the  year  ia  4.7  percent.  In  August,  the 
month  of  great<'st  consumption,  16  percent  was  taken.  It  was  found 
in  17  stomachs,  of  which  10  contained  oats;  3,  wheat;  3,  com;  and 
1 ,  barley.  As  most  of  this  was  gleaned  after  harvest,  probably  no 
harm  was  done. 

Weed  seed  is  a  standard  article  of  diet  with  this  bird,  as  with 
many  others.  It  was  found  in  93  of  the  139  stomachs,  and  11  con- 
tained notliing  else.  The  average  amount  for  the  year  is  34.6  per- 
cent of  tlie  fooii,  and  it  was  found  in  every  month  except  March; 
but  as  only  one  bird  was  collected  in  that  month,  the  exception  is 
probably  accidental.  January  was  the  month  when  most  was  eaten, 
62.8  percent,  but  as  some  other  montlis  stood  nearly  as  high,  this 
has  no  special  significance.  Bur  thistle  seems  to  be  the  favorite 
seed,  although  the  towhee  does  not  show  so  strong  a  preference  for 
any  weed  as  some  other  species  exhibit. 

Following  is  a  list  of  species  identified  and  the  number  of  stomachs 
in  which  each  was  found : 

Tarweed  ( Madia  tativa) 10 

Bur  thislle  {Ceniaurea  mdiUniu) 27 

?vightshade  (Soianum  nigrum) 8 

Plantain  (/'iantopo  lanaolata) 1 

Senna  {Catsia  ep.) 1 

Cluver  ( Trifolium  tip.) 1 

legumes  unidentified 3 

Turkey  mullein  (Ercmocorpos  Mttigeraa) 2 

Poison  oak  {Rku*  divtniloba) 11 

Sumac  [Rhu»  sp.) 1 

A Ifi la ria  {£rO(/(um  ci'cuian'um) 11 

Mustard  {Brattiea  nigra) 1 

Minein'  lettuce  {Monlia  per/oliata) 8 

Red  maids  (Calandrinia memiesi) -.. 2 

Rouj^h  pigweed  {Amaranthug  relroflexut) 11 

Chifkweed  {Stellaria  media) 8 

Enotwecd  (Polygonums^.) 4 

S»rrcl  i,Rumrx»\).) 6 

Wild  oats  (.4i'frtn/n(un) 9 

Sedce  (CorfiBp.) 3 

Unidentified 34 

Another  article  of  the  towhee's  food  is  mast.  It  is  somewhat  difficult 
to  distinguish  between  mast  and  weed  seed  when  both  are  ground  to  a 
pulp.     As  divided,  however,  mast  amounts  to  15.6  percent  of  the 
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food.  It  was  found  in  moderate  quantities  in  stomachs  collected 
from  September  to  February  inclusive,  and  in  April  also  it  reached 
25  percent,  with  a  trace  in  June.  February  was  the  month  in  which 
most  was  eaten,  46.5  [>ercent.  It  was  found  in  only  22  stomachs, 
but  8  of  them  were  completely  filled  with  it.  Leaf  galb  and  some 
unidentified  v^etable  matter  make  up  a  little  more  than  3  percent, 
and  complete  the  vegetable  food. 

SUMMARY. 

The  spotted  towhee  is  not  numerous  enough  to  inflict  any  great 
damage,  whatever  its  food  habits.  Should  it  become  very  abundant 
it  might  do  harm  to  fruit;  but  it  is  so  shy  that  the  more  the  country 
■is  cleared  and  settle<l  the  more  rare  is  it  likely  to  become. 

CALIFORNIA    TOWHEE. 
(Pipilo  eristalia  and  tenicula.) 

In  rural  communities  on  the  Pacific  coast,  the  California  towhee 
occupies  a  place  similar  to  that  of  the  robin  in  the  east.  It  is  quite 
domestic  in  habits,  and  not  only  is  it  a  familiar  sight  about  orchards 
and  gardens,  but  it  often  builds  its  nest  in  the  shrubbery  and  vines 
around  the  house.  Its  habits  are  somewhat  more  terrestrial  than 
those  of  the  robin,  and  the  fruit  it  eats  is  largely  that  which  it  finds 
on  the  ground.  Like  the  spotted  towhee,  it  forages  much  under 
bushes  and  vines,  scratching  among  the  rubbish  for  food;  however,  it 
does  not  confine  itself  to  such  places,  but  frequents  also  the  open 
ground,  looking  for  insects  and  seeds.  At  such  times  a  pair  are 
almost  invariably  seen  together.  The  species  does  not  migrate. 
One  or  other  of  its  subspecies  inhabits  most  of  the  valley  and  foot- 
hill countiy  of  California  west  of  the  Sierra  Nevada  and  San  Jacinto 
mountains. 

For  the  study  of  the  bird's  food  399  stomachs  were  available,  col- 
lected in  every  month,  with  a  fair  number  in  each  month.  The  first 
analysis  gives  14.26  percent  of  animal  food  to  85.74  of  vegetable. 
The  animal  food  consists  of  insects  and  a  few  spiders,  millepeds,  and 
snails.  The  vegetable  part  is  made  up  of  fruit,  grain,  weed  seeds, 
and  a  few  miscellaneous  substances. 

Animal  food. — -The  largest  item  of  the  animal  food  consists  of  bee- 
tles, which  amount  to  5  percent.  The  predaceous  ground  beetles 
(Carabidse)  were  found  in  30  stomachs,  and  were  the  only  useful 
beetles  eaten.  Weevils,  or  snout  beetles,  were  found  in  55  stomaclis, 
of  which  1  contained  15.  Among  them  was  identified  one  speci- 
men of  CaVntdra  oryza,  the  rice  weevil,  an  insect  that  does  much  harm 
to  rice.  A  decidedly  harmful  species  of  chrysomelid  beetle  {Diabro- 
Hca  soror)  was  found  in  43  stomachs.  All  the  other  beetles,  which 
belong  to  several  families,  are  harmful.  While  beetles  were  eaten  in 
every  month  except  December,  the  great  bulk  were  taken  from  April 
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to  July,  inclusive.  In  June  they  amount  to  nearly  15  percent,  which 
is  the  highest  for  any  month. 

Hymenoptcra  amount  to  less  than  2  percent.  They  consist  of  ants 
found  in  47  stomachs  and  bees  or  wasps  in  23  stomachs.  Hemiptera, 
or  bugs,  are  eaten  to  a  small  extent  in  nearly  every  month,  but  do 
not  reach  a  high  percentage  in  any.  The  maximum,  6  percent,  occurs 
in  March.  The  average  is  barely  1  percent  for  the  year.  The  favorite 
kinds  appear  to  be  leafhoppers,  shield  bugs,  and  stinkbugs.  Black 
olive  scales  were  found  in  11  stomachs,  and  a  second  species,  not 
identified,  in  1. 

Caterpillars  are  eaten  sparingly  in  every  month.  The  amount  for 
the  year  is  3.26  percent,  and  the  maximum  consumption,  8.5  percent, 
occurs  in  March.  Fupse  of  the  codling  moth  were  found  in  2  stom- 
achs. Grasshoppers  and  crickets  amount  to  2.5  percent  for  the  year. 
In  July  they  ^gregate  nearly  16  percent,  which  is  a  remarkably 
small  amount  for  such  a  confirmed  ground  feeder  as  the  towhee. 
They  are  eaten  rather  irregularly  from  April  to  October  inclusive, 
with  a  trace  in  January.  The  remainder  of  the  animal  food,  consist- 
ing of  a  few  fUes  and  other  insects,  spiders,  miUipeds,  and  snails, 
amounts  to  a  httle  more  than  one-half  of  1  percent. 

The  following  insects  were  identified  in  the  stomachs: 

COLEOPIEBA. 

Aphodiut  rubidu*. 

Diabrotxcu  toror. 

Taehypona  californina.  Blapttinxu  puhtrulentvt. 

Bypnoide*  omatui.  Blapstinut  rufipet. 

Plilinut  T^fi^omii.  NoIotum  alamedas. 

Aphodim  Tugifrrtm.  Calandra  oryta. 

BKMIFTBRA. 

Saittetia  aUse. 
Carpoaapia  pomcmella. 

Vegetahle  food. — Fruit  was  eaten  in  every  month  from  April  to 
October  inclusive,  and  abo  in  December  and  January.  The  total  for 
the  year  is  4.4  percent  of  the  food.  The  greatest  quantity  was  taken 
in  June,  when  it  amounted  to  9.3  percent.  Fruit,  consisting  of  pulp 
and  skins  without  seeds,  was  contained  in  24  stomachs,  Rubua  fruits 
(blackberries  or  raspberries)  in  28,  cherries  in  4,  strawberries  in  3, 
and  elderberries  in  41.  Thus  the  towhee  does  no  great  damage  to 
fruit — in  fact,  the  fruit  eaten  is  mostly  wild  or  that  which  has  been 
injured  and  left  on  the  ground. 

Grain  is  eaten  regularly  in  ever^-  month  and  in  a  fur  quantity. 
It  amounts  for  the  year  to  about  28  percent.  The  most  is  taken  in 
fall  and  winter,  though  the  variation  is  not  very  marked.  August 
app>ears  to  be  the  month  of  greatest  consumption,  but  it  is  doubtful 
if  this  would  hold  true  if  more  stomachs  were  examined,  as  October 
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is  about  the  same.  June  shows  a  liigher  percentage  than  either  May 
or  July,  which  indicates  that  some  of  the  grain  was  gathered  from 
the  harvest  field.  Oats  were  the  favorite  kind,  found  in  140  stom- 
achs. Barley  was  contained  in  34,  wheat  in  16,  and  com  in  6.  Six- 
teen stomachs  were  filled  with  grain  alone,  most  of  them  itith  oats, 
but  several  with  barley  and  one  with  com. 

The  towhee  is  another  of  those  species  whose  standard  food  is  weed 
seed.  It  amounts  to  nearly  51  percent  of  the  yearly  diet.  Even  in 
June,  the  month  of  least  consumption,  it  amounts  to  one-fifth  of  the 
food,  while  in  December  it  reaches  its  maximum,  83.6  percent;  but 
a  good  percent^e  is  eaten  in  eveiy  month,  no  matter  what  other  food 
is  at  hand. 

Weed  seed  was  found  in  304  stomachs,  and  46  contained  nothing 
else.  The  quantity  of  this  seed  consumed  by  the  towhees  of  Cali- 
fornia in  one  year  must  be  enormous.  The  following  are  the  species 
identified  and  the  number  of  stomachs  in  which  each  was  found: 

Simflowei  (Heliantiitu  ep.) 1 

Leaner  tsrweed  {Hemizonia  faacicalata) 7 

Tarweed  ( Madia  mtiva) 34 

Uayweed  {Antiumis  ootula) 6 

MilkikistieiSilybummarianum) 1 

But  thiatle  {Centaurea  meliienxU) SB 

Burweed  {ATminekia  tetulata) 4 

Ni^tsh&de  (^Solanum  nigrum) 22 

Pluttoin  {Planlago  laneeolata) 1 

Lupine  (Lwpinui  sp.) 19 

Clover  (Trtfoliumep,) 9 

L^umee  not  further  identified 39 

Turkey  mulleiD  (Eremocarjio$  utigatu) 5 

Poison  oak  (Rhiu  diiiernloba) 7 

Alfilaris  {Erodium  dcularium) 55 

Gerantum  (Geranium  duuclum) I 

Yellow  Borrel  (Oxalii  comiculala) 4 

Mustard  {Brattiea  mgra) 10 

Poppy  {Eidudtollzia  eali/omica) 2 

Miners'  lettuce  {Montia  per/oHata) '. 26 

H«d  iDai^  {Calanttinia  menzUti) 4 

Pigweed  {Chenopodium  album) 1 

Hough  pigweed  {AmaraTilhiuretfofitxiu) 77 

Spurry  {Spergula  arventit) 2 

Chickweed  {Sullariaitudia) 27 

CMchfly  (5a«n4  sp.) 5 

Enotweed  (Polygonum  sp.) 40 

SomliRumexaeetotella) 10 

Broroe  grass  (Bromui  ep.) 5 

Wild  oate  (_Avma/atua) 33 

Canary  seed  (Phalarit  canarixmu) 1 

Panic  gnee  (Panicum  ap.) ; 1 

Unidentified 77 

Mast,  in  the  shape  of  acorn  meat,  was  taken  to  a  slight  extent.  It 
reaches  about  one-half  of  1  percent  for  the  year.  Vegetable  rubbish 
aggr^ates  2.4  percent.  ^ 
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Food  of  young. — Among  the  399  stomachs  already  discuased  were 
those  of  16  nestlings.  They  consisted  of  one  brood  of  3  about  2  days 
old ;  3  broods,  9  in  all,  about  10  days  old ;  and  one  brood  of  4,  probably 
2  weeks  old.  The  three  youngest  ones  had  been  fed  entirely  on  animal 
food,  mostly  grasshoppers,  caterpillars,  Mid  spiders,  with  a  few  bugs. 
The  9  next  in  age  had  been  fed  animal  matter  to  an  average  extent 
of  92  percent,  to  8  percent  of  vegetable  food.  The  animal  food 
differs  in  proportions,  not  in  constituents,  from  that  taken  by  the 
adults.  It  is  composed  mainly  of  grasshoppers  and  caterpillars, 
with  a  few  beetles,  bugs,  and  wasps.  The  vegetable  matter  contains 
a  little  fruit,  but  the  greater  part  is  marie  up  of  wads  or  tangles  of 
vegetable  fibers.  In  one  stomach  the  tangle  consisted  of  horsehair. 
Tbe  same  fact  has  been  noted  with  the  young  of  other  species.  The 
four  that  were  2  weeks  old  had  been  fed  95  percent  of  animal  food 
and  5  percent  of  vegetable  matter.  The  animal  part  is  not  so  lai^ely 
composed  of  grasshoppers,  caterpillars,  and  spiders  as  with  the 
younger  birds,  but  beetles,  wasps,  and  ants  are  more  prominent. 
All  of  them  contained  remains  of  the  beetle  Dmh-otica  sonyr  to  an 
average  extent  of  nearly  33  percent.  Every  one  of  these  4  stomaclis 
contained  a  tangle  of  vegetable  fibers,  which  constltute<l  the  whole 
of  the  vegetable  food  except  one  seed. 

Some  observations  were  made  upon  the  feeding  of  nestlings  of  this 
species.  It  was  found  that  the  young  are  not  fed  as  often  as  those 
of  some  otlier  species,  but  probably  get  more  at  each  feeding.  The 
parent  visiting  the  nest  to  feed  the  young  gives  food  to  all  of  them 
before  leaving,  and  evidently  regurgitates  it  from  tbe  gullet  for  this 
purpose.  As  the  result  of  watching  two  nests  for  several  hours,  the 
maximum  number  of  feedings  in  one  hour  was  found  to  be  6,  but 
from  2  to  4  was  nearer  the  average.  During  the  intervab  between 
the  feedings  the  parents  could  be  seen  hopping  about  on  the  ground 
and  in  the  shrubberj'  searching  for  food,  with  which  thej'  appeared  to 
gor^e  themselves,  for  caterpillars  and  other  insects  could  be  seen 
projecting  from  their  bills.  Both  parents  took  part  in  the  feeding, 
though  when  the  nestlings  were  very  young  one  bird  stayed  near  or 
upon  the  neat  until  the  other  came,  when  they  exchanged  work. 


The  little  animal  food  the  California  towhee  eats  is  mostly  of  an 
injurious  character.  While  eminently  a  ground  feeder,  it  does  not 
eat  more  of  the  predaceous  ground  beetles  (Carabidse)  than  other 
birds  less  terrestrial  in  their  habits,  and  no  more  than  a  due  propor- 
tion. In  its  vegetable  food  it  probably  does  little,  if  any,  damage. 
The  amount  of  fruit  eaten  is  small,  and  is  mostly  either  damaged  or 
wild.  While  it  eats  considerable  grain,  the  great  bulk  is  taken  in  the 
fall  and  winter  months.  Probably  it  does  not  visit  the  harvest  fields 
much,  for  although  a  ground  frequenter,  it  Ukes  the  presence  of  trees 
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and  bushes.  The  service  it  performs  in  destrojdng  the  seeds  of  weeds 
should  be  sufficient  to  cover  a  number  of  sins,  but  fortunately  there 
are  none  serious  enough  for  consideration. 

BLACK-HEADED   GROSBEAK, 
{Zamelodia  melanoaphala.) 

During  the  six  months  from  April  to  September  inclusive,  the 
black-headed  grosbeak  occurs  throughout  the  State  of  California, 
excepting  the  arid  deserts  and  boreal  mountain  summits.  Like  its 
eastern  relative,  the  rose-breasted  grosbeak,  it  takes  readily  to 
orchards  and  gardens,  and  is  common  in  agricultural  districts.  It  is 
a  bird  of  beautiful  plumage  and  sweet  song,  and  is  a  welcome  addi- 
tion to  the  attractions  of  rural  life.  It  often  nests  in  orchard  trees, 
and,  as  is  perfectly  natural,  gets  much  of  its  food  there.  While  this 
consists  mainly  of  harmful  insects,  a  goodly  part  of  it  is  fruit.  The 
grosbet^,  as  its  name  indicates,  has  a  very  powerful  bill,  and  has  no 
difficulty  in  cutting  the  skin  of  the  firmest  fruit.  It  feeds  upon  cher- 
ries, apricots,  and  similar  fruits  to  a  considerable  extent,  but  on  the 
other  hand  it  habitually  consumes  some  of  the  worst  insect  pests, 
such  as  the  black  olive  scale,  the  12-spotted  diabrotica,  and  the 
codling  moth.  The  destruction  of  this  trio  alone  should  entitle  the 
bird  to  great  consideration,  but  it  eats  also  other  destructive  insects. 

For  the  laboratory  investigation  of  tliis  bird's  food  225  stomachs 
were  accessible.  They  were  collected  in  the  six  months  from  April 
to  September  inclusive,  a  fair  number  in  each,  except  the  last,  when 
only  3  were  obtained.  These  stomachs  contained  about  57  percent 
of  animal  matter  to  43  of  vegetable.  The  animal  matter  is  composed 
of  insects  and  spiders,  with  a  few  traces  of  vertebrates.  Insects,  such 
as  beetles,  scales,  and  caterpillars,  constituted  nearly  53  of  the  57 
percent  of  animal  food. 

Animal  food. — Of  the  animal  food,  beetles  are  the  largest  item. 
They  were  found  in  190  of  the  225  stomachs.  Of  these,  predatory 
ground  beetles  (Carabidie)  were  found  in  16  stomachs,  and  ladybird 
beetles  (Coccinellidse)  in  2.  To  offset  the  destruction  of  these  useful 
insects,  the  12-spotted  diabrotica,  which  often  does  serious  injury  to 
fruit  trees,  was  found  in  109  stomaclis.  Many  weevils  were  found, 
and  great  numbers  of  several  species  of  leaf  beetles  (Chrj'somelidse). 
To  this  family  belongs  the  notorious  Colorado  potato  beetle,  which 
at  one  time  seemed  likely  to  ruin  the  potato  industry  of  the  East. 
The  bird  which  attacked  tliis  pest  constantly  and  systematically  was 
the  ros&-breasted  grosbeak,  a  near  relative  of  the  one  under  considera- 
tion. When  the  potato  beetle  finds  its  way  into  California,  as  even- 
tually it  undoubtedly  will,  the  black-headed  grosbeak  is  the  bird  most 
likely  to  become  its  active  enemy. 

Hymenoptera  in  the  form  of  bees  and  wasps  with  a  few  ants  aggre- 
gate less  than  2  percent.     A  worker  honeybee  was  found  in  one 
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Btomach.  Scale  insects  amount  to  19.83  percent,  or  practically  one- 
fifth  of  the  whole  food.  Most  of  these  were  the  black  olive  scale 
iSaissetia  olex),  but  a  few  were  the  plum  and  prune  scales  {Lecanmm 
cfrmi  and  L.  pruinoeum).  So  persistently  are  scales  eaten  by  this 
bird  that  they  were  foimd  in  142  of  the  225  stomachs,  or  63  percent 
of  all.  Whilethey  did  not  entirely  fill  any  stomach,  in  26  they  equaled 
or  exceeded  50  percent  of  the  contents.  Hemiptera  other  than  scales 
amount  to  a  trifle  over  1  percent. 

Caterpillars,  pupse,  and  a  few  moths  aggregate  7.7  percent.  They 
were  mostly  eaten  in  April  and  May.  Pupie  or  larvie  of  the  codling 
moth  were  found  in  26  stomachs,  one  stomach  containing  the  remains 
of  29.  Flies,  grasshoppers,  a  few  other  insects,  spiders,  and  miscel- 
laneous creatures  make  up  somewhat  more  than  I  percent.  Egg- 
shells were  found  in  several  stomachs  and  the  bones  of  a  small  fish 
in  one.  The  animal  food  of  the  grosbeak,  it  will  be  observed,  is 
nearly  all  included  in  the  3  items,  beetles,  scales,  and  caterpillars. 
The  other  substances  appear  to  be  eaten  merely  as  makeshifts. 

Following  arc  the  insects  identified  in  the  stomachs  of  the  gros- 
beak: 

COLEOPTERA. 

Plati/nu4  variolatiu.  Syntta  albida. 

Shiiobiia  venlralii,  GaitToidta  q/arua. 

Ptyllobora  taedala.  Gattroidta  sp. 

Mtgapenthea  tUgam.  Lina  ecripta. 

Bupreslit/asciata,  Diabrotiea  loror. 

Podabrut  ep.  i>iabro(uxi  triviOata. 

TeUphorui  roruor*.  Blapttinut  sp. 

TeUphorui  dii'inu.  Depomu  gUutifMa. 

Telephorvi  sp.  Sq/lhnpui  califomiau. 

Aphodiii*  rugifroni.  Dorytomvi  hiipufulut. 

Aphodiut  Bp.  Baria  sp, 

Leplura  mililarii.  Balaninus  sp. 


SailUtia  olea:. 
Lecanium  pruinoium. 

f'nriiorapia  pomonella. 

Apii  melli/mt.  9 

Borborus  ^. 

Vegetable  food. — Cultivated  fruit  amounts  to  23  percent  of  the 
<:;rosbeak's  food  for  the  six  months  that  it  stays  in  the  North.  None 
was  found  in  the  stomachs  taken  in  April,  but  in  all  other  months 
there  was  a  };ood  percentage.  Cherries  appear  to  be  the  favorite 
fruit,  as  they  were  contained  in  42  stomachs.  Figs  were  identified 
in  24  stomachs,  blackberries  or  raspberries  in  23,  strawberries  in  2, 
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apricots  in  1,  and  prunes  in  1.  Fruit  pulp,  not  further  identified, 
but  probably  of  the  larger  kinds,  was  Eound  in  25  stomachs.  During 
cherry  season  these  birds  were  almost  constantly  in  the  trees  eating 
cherries.  They  do  not  appear  to  attack  apricots,  peaches,  and  prunes 
so  extensively,  but  they  feed  freely  on  figs  later  in  the  season. 
Blackberries  and  raspberries  are  taken  whenever  possible,  but  mostly 
in  July  and  August,  after  cherries  are  gone.  There  is  no  denying 
the  fact  that  the  grosbeak  eats  much  fruit,  and  of  the  best  kinds. 
Wild  fruit  amounts  to  something  over  5  percent.  All  of  it  was 
eaten  in  the  four  months  from  May  to  August  inclusive,  but  princi- 
pally in  July  and  August.  The  only  wild  fruit  identified  was  the 
elderberry  (Sambuctis) ,  which  constitutes  the  bulk  of  this  item,  and 
was  found  in  26  stomachs. 

Seeds  of  various  weeds  and  some  grain  constitute  14.7  percent  of 
the  food.  Oats  were  found  in  9  stomachs  and  wheat  in  7,  but  the 
amount  was  insignificant.  The  rest  of  the  vegetable  food  consists 
of  the  seeds  of  more  or  less  troublesome  weeds,  of  which  the  gros- 
beak eats  a  very  considerable  quantity.  The  following  is  a  list  of 
the  species  identified  and  the  number  of  stomachs  in  which  each 
was  found: 

Milk  thistle  (Si/jiftum  marianum) 5 

Nightshade  {Sotanum  nigrum) 1 

Bur  clover  (Mtdiaigo  lanceolala.) , 2 

Poison  oak{RAi«  divertilohd) 1 

Sumac  {Rhut  «p.) 1 

Alfiktift  {Erodium  cicutorium) 12 

Geranium  (Geranium  rfwMditm) 13 

Dwarf  mallow  {Molva  rolundifoUa) 1 

Red  doaids  {Calandrinia  mermen) 6 

Rough  pigweed  {AmaTanOivt  MrofieTUn) 3 

Chickweed  {Sleliaria  irudia) '. 13 

Knotweed  [Polygonum  tp.) ■   2 

Sorrel  {Rumex  acetoaella) 1 

Unidentified 24 

Food  of  young. — Among  these  stomachs  are  those  of  17  nesthngs, 
varying  in  age  from  2  to  8  days.  The  youngest  brood,  composed  of 
3,  had  been  fed  entirely  on  beetles,  Hymenoptera,  and  caterpillars. 
For  convenience,  codling  moth  pupie  may  be  separated  from  other 
caterpillars.  The  average  percentage  of  each  was  as  follows: 
Beetles  0.7,  Hymenoptera  0.7,  caterpillars  92,3,  codling  moth  pupee 
6.3.  Note  the  large  percentage  of  soft  food  in  the  shape  of  cater- 
pillars and  pupee.  Broods  2  and  3  were  composed  of  3  and  4  nestlings 
respectively,  and  were  probably  about  1  day  older  than  brood  1. 
Their  stomachs  were  entirely  filled  with  animal  food,  divided  as 
follows:  Beetles  15  percent,  caterpillars  55.4  percent,  codling  moth 
pup8B  23  percent,  scales  2.6  percent,  and  other  insects  and  spiders  4 
percent.    These  nestlings  had  been  fed  with  hard  beetles  to  a  much 
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greater  extent  than  brood  1 ,  although  only  1  day  older.  Brood  4 
was  composed  of  4  nestlings  about  a  week  old.  They  had  been  fed 
on  animal  matter  to  the  extent  of  96  percent  to  4  percent  of  vegetable. 
The  animal  food  was  divided  as  follows:  Beetles  67.6  percent,  Hyme- 
noptera  3  percent,  caterpillars  2  percent,  scales  20.7  percent,  and 
eggshells  2.7  percent.  The  vegetable  matter  consisted  of  hulls  of 
seeds  and  nibbbh.  The  Increase  in  beetles  and  other  hard  food  and 
the  decrease  in  caterpillars  in  the  diet  of  this  brood,  as  compared 
with  the  younger  ones,  is  very  marked.  Brood  5  contained  3  young, 
estimated  to  be  8  days  old.  These  had  been  fed  entirely  on  animal 
food,  made  up  of  the  following  elements:  Beetles  82  percent,  Hyme- 
noptera  10  percent,  scales  6.3  percent,  iarvie  3.3  percent,  insects' 
^ga'1.7  percent,  and  spiders  2.7  percent.  Another  increase  in  the 
hard  elements  of  the  food  over  the  last  is  seen  here,  although  the 
difference  in  age  is  presumed  to  be  only  a  day. 

Observations  were  made  upon  the  feeding  of  nestling  grosbeaks, 
but  the  results  are  not  remarkable.  A  neat  of  3  young,  estimated  to 
be  about  3  days  old  when  first  seen,  was  watched  for  one-hour  periods 
for  several  days.  The  number  of  feedings  varied  from  2  to  4  per 
hour.  In  this  respect  the  grosbeaks  much  resemble  the  California 
towhee.  Like  that  bird  they  evidently  collect  a  lot  of  food  and  then 
supply  ail  the  nestlings  by  reguig;itation. 


In  summing  up  the  economic  status  of  the  black-headed  grosbeak, 
the  fact  that  it  eats  a  considerable  quantity  of  orchard  fruit  can  not 
be  ignored.  That  thia  fruit  is  taken  from  the  ripening  crop  on  the 
tree  is  also  true.  Thia,  however,  is  the  sum  total  of  the  grosbeak's 
sinning.  It  eata  but  few  useful  insects  and  practically  no  grain.  To 
offset  its  fruit  eating,  it  eats  habitually  and  freely  the  black  olive 
scale,  the  codling  moth,  and  the  12-spotted  diabrotica,  three  pesta  of 
California  fruit  culture.  Comparatively  few  complaints  have  been 
made  against  this  bird  bv  orchardists,  and  its  depredations  are  not 
believed  to  be  serious.  Should  it  ever  become  so  plentiful  as  to  cause 
serious  loss,  no  attempts  should  be  made  to  destroy  the  bird,  but  at- 
tention should  be  directed  to  devices  for  protecting  the  fruit,  thus 
leaving  the  bird  to  continue  its  good  workin  the  destruction  of  insects. 
So  active  an  enemy  of  insect  pesta  as  is  this  grosbeak  can  not  well  be 
spared,  especially  in  view  of  the  possibility  of  an  invasion  of  the 
State  by  the  Colorado  potato  beetle," 

a  For  further  infonnalion  on  ihe  iixxi  of  the  RrDsbeafc,  see  Bull.  32,  Biological  Sur- 
vey, Food  Habits  of  Grosbeaks,  by  W.  L.  JIcAtee,  1908. 
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DISTRIBUTION  AND  MIGRATION  OF  NORTH  AMERICAN 
SHOREBIRDS. 


XNTBODUOnON. 

Shorebirds  form  a  valuable  national  resource,  and  it  ia  the  plain 
duty  of  the  present  generation  to  pass  on  to  posterity  this  asset 
undiminished  in  value.  Consistent  and  intelligent  legislation  in 
favor  of  any  group  of  birds  must  be  founded  on  extended,  accurate 
information,  and  must  include  knowledge  of  the  breeding  and  distri- 
bution of  the  birds — where  they  spend  the  summer,  whither  they 
retire  in  winter,  and  when  and  by  what  routes  they  migrate.  The 
present  bulletin  supplies  this  needed  information  so  far  aa  it  is  now 
available. 

Consideration  of  our  shorebirds  {Limicolx)  from  an  economic  point 
of  view  is  recent.  The  early  settlers  found  ducks,  geese,  and  swans 
swarming  in  certain  sections  of  the  United  States,  and  grouse  and 
turkeys  very  abupdant.  The  size  and  toothsomeness  of  these  birds 
made  them  important  objects  of  pursuit  for  food,  while  the  shore- 
birds  were  considered  unworthy  of  notice.  As  the  great  flocks  of 
ducks  and  geese  along  the  Atlantic  coast  diminished  in  numbers,  the 
attention  of  gunners,  especially  of  market  hunters,  was  turned  to 
the  shorebirds,  then  in  countless  numbers.  A  generation  of  constant 
harassment  spring  and  fall  has  almost  exterminated  some  of  the 
larger  species  and  has  very  greatly  reduced  even  the  smaller  ones. 
The  time  has  come  when  this  indiscriminate  slaughter  must  cease  if 
the  present  remnant  of  the  shorebirds  is  to  be  preserved. 

The  range  of  our  shorebirds  extends  from  ocean  to  ocean,  so  that  ' 
all  parts  of  the  United  States  have  an  interest  in  their  preservation. 
These  birds  feed  naturally  in  the  open  country  or  along  the  open 
shore,  where  they  are  easily  found  and  are  constantly  subject  to 
attack.  The  prairies  of  the  Mississippi  Valley  in  past  years  formed 
the  great  highway  of  spring  migration.  Flock  followed  flock  in 
almost  endless  succession  across  the  prairies  of  Kansas,  Nebraska, 
and  the  Dakotas,  over  a  region  that  of  late  years  has  passed  under 
the  plow.  As  this  area  becomes  more  densely  populated  the  shore- 
birds,  once  so  abundant,  are  likely  to  become  extinct  unless  active 
measures  are  taken  for  their  preservation. 

There  are  excellent  reasons  for  protecting  and  preserving  the 
shorebirds.    Sorde  of  them,  especially  the  several  kinds  of  plovers,  r 
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perform  important  service  in  destroying  noxious  insects.  The  Sesh 
of  many  of  them,  even  of  the  smaller  kinds,  has  a  high  food  value, 
and  some  of  the  lai^r  species — the  upland,  golden,  and  black-beUied 
ploTers,  and  the  curlews — were  in  the  times  of  their  abundance 
important  articles  of  diet.  Their  pursuit  for  sport,  when  they  are 
shot  over  decoys,  demands  a  high  degree  of  skill,  and  is  a  favorite  pas- 
time of  many  hunters.  Nor  should  the  esthetic  side  of  the  question  be 
ignored.  The  graceful  forms  and  motions  of  these  birds  as  they  feed 
at  the  edge  of  the  breakers  are  an  interesting  sight  to  thousands  of 
seashore  visitors.  The  silencing  of  their  melodious  calls  would  be  a 
loss  to  every  lover  of  nature.  Finally,  it  may  be  said  in  their  favor 
that  not  one  of  the  shorebirds  ever  does  any  harm,  while  many  have 
proved  of  great  value  to  agriculture.  Their  accounts  have  only  a 
credit  side. 

The  shorebirds  are  among  the  most  widely  distributed  of  all  birds,     f 
As  far  to  the  northward  as  man  has  found  land  shorebirds  breed, » 
while  in  winter  they  visit  the  tropical  and  Antarctic  shores.    The  # 
distances  traversed  in  their  migrations  probably  average  greater 
than  those  of  any  other  family,  and  the  shorebirds  probably  exceed 
all  others  in  the  number  of  miles  traveled  in  a  single  flight. 


The  shorebirda  are  represented  in  North  Ajnerica  by  76  species 
and  9  subspecies,  a  total  of  85  recognized  fonns;  but  the  following  7 
of  these  do  not  range  so  far  north  as  the  United  States: 

SODTHIBN  SpBCIBS  NOT  RaNOINQ  NoSTE  TO  TBB  CnTTBD  StATBS. 


Rutoue-naped  plover  (OcAtAod^omtu  tnl- 

8U>ae  cUrlew  ((EUicrifmui  hittnatat). 
Colombian  jacaiui  {Pomx  mtlanopff^). 
Black  jacana  (Porn  nigra). 


CayenneJapwiDg(  Hoploxi/pUntt  a^/antu) . 
Axaca  ring  plover  (^.^ialUu  eollant). 
Santo  Dtrntingo  killdeer  (OsyecAui  voctf- 
ervM  lorqualiu). 


There  remain  78  species  and  subspecies  that  occur  in  the  Untt«d 
States  and  northward,  but  5  of  these  are  found  only  in  Greenland, 
as  follows: 


EUROPBAK   SfECIBS   OCCCRRINO   IN    NoRTH   AxBRICA   < 


Fifteen  other  species  from  the   Eastern  Hemisphere   are  known 
as  stragglers  on  tJoe  mainland  of  North  America: 

SniAoaLXBs  in  Noktb  Ahbrica  vrok  ths  Eastbrn  HaxiepHERE. 


Buiopeui  woodcock  {Seolopax  ruitieola). 
Great  anipe  (OaUinago  latAa). 
Lons-toed  stint  {Pitobia  damaeentu). 
Dunlin  (Pelidna  alpina). 
Curlew  sandpiper  (^Eroliaftrrugiata). 
Spoon-bill     sandpiper     (fWynorAyncAuj 

pygmeut). 
Green«hank  (OIoUw  fwbuJdria). 


Red-ebank  ( Tbfonus  totanut). 
Green  sandpiper  (HdodromoM  oervphiu). 
Wood  sandpiper  (RhyaoopkiliLt  glareohi). 
Ruff  l^Pavonctlia  pugnax). 
lapwing  ( Vantlbit  vaneltut). 
Dotterel  (£u<frtnnuu  inoTmellut). 
Little  ringed  plover J^gvilttu  dubia). 
Mongolian  plover  (MgiaiUit  m(mgola). 
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Deducting  these,  there  are  58  species  of  shorebirds  that  belong  to 
the  regular  avifauna  of  North  America  north  of  Mexico.  Not  all  of 
these,  however,  occur  in  the  United  States.  The  sharp-tailed  sand- 
piper is  a  regular  migrant  through  Ala^a,  but  is  not  found  elsewhere 
in  North  America.  The  Pacific  godwit,  bristle-tbighed  curlew,  and 
Pacific  golden  plover  breed  in  Alaska  and  migrate  thence  to  Asia  and 
the  Pacific  islands.  The  ringed  plover  breeds  in  northeaatem  North 
America  and  migrates  to  Europe.  The  tumstone  breeds  in  both 
northeastern  and  northwestern  Arctic  America,  but  migrates  to 
Europe,  Asia,  and  the  Pacific  islands  without  coming  regularly  to 
the  United  States;  while  the  Aleutian  and  the  Fribilof  sandpipers 
both  breed  and  winter  in  Alaska.  A  further  deduction  of  these  8 
species  leaves  50  species  which  regularly  visit  the  United  States 
during  some  part  of  the  year. 

The  shorebirds  as  a  group  are  far  northern  breeders.     The  ma-  * 
jority  of  them  breed  in  the  region  of  the  Arctic  Circle,  and  several  , 
range  north  to  the  known  limits  of  limd.     The  majority  do  not  breed 
so  far  south  as  the  United  States,  and  hence  are  known  there  only  as 
migrantej  or  in  the  winter  season. 

Species  that  Brbkd  WbouiT  Nostk  of  thi  Unitxd  States. 


B«d  ph&larope  {Phalaromu /ulicaTvu). 
, Northern  phalarope  (Lohipea  lobatut). 
Bowitcher  (Maerorhatnpliut  gritetu). 
Lon^-billed    dowitcher   (Maerorhampkut 

jrrueuf  teolopaceut). 
Suit   Bondpipar    {Micropalama   kiiruuiio- 

pu»). 
Knot  ( Trirtga  eanutvs). 
PuipU  Bandpiper  {Arquatella  mortlinui). 
AleutiAU  eaadpipei  {ArquaUtIa  maritinui 

Pribilof  Huidpipec  (Ar^utUeUa  mariiima 

ptHocnemii). 
Sharp- tailed  sandinper  {Piiobia  aunta). 
Pectoral  sandpiper  (Piiofrto  maculala). 
'White-rumpea  sandpiper  {Pxtobia  futei- 

eotlit). 
Baird  sandpiper  (Pitobia  bairdi^. 
Least  sandpiper  (PuoNaminufUfa). 
Red-backed   sandpiper  {Pelithui  alpina 

Ktkhalina), 


Pacific  ^wit  {Liim 
Hudsonia"  — >— =* ' 
Greater  j 

Yellow-legs  (_Totaruufiavipa). 
Wandering  tattler  {HeleraetUu  iwxmuM). 
Bufi-breasted  sandpiper  ( TryngiUt  tubru- 

fieolii*). 
Hudsonian  ci^rle  w  ( Nwmeniiu  hudtonicut) . 
Eskimo  ciulew  [Numeniut  borealit). 
Bristle- thighed  curlew  (J/uTnenttu  lahiti- 

Black-ciellied  plover  (Squatarola  tquaitt- 

roio). 
Golden  plover  {Chamdrvu  dominieui). 
Pacific  golden  plover  (Charadriui  domini- 

Semipalmated  plover  (£gvtlilu  lemipal- 

Rin 


Spscibs  that  Bbbbd  m  Both  thb 
Wilson  phalarope  (SUgano^m  trieolor). 
Avocet  \ReeunnroMtra  oTnervana). 
Woodcock  (Philohtla  minor). 
Wilson  snipe  {Gallinago  delieaia). 
Marbled  godwit  (Limosaftdoa). 
Sectary   sandpiper   {Helodnmuu   lolilar- 

Weatem  solitary  sandpiper  (Helodromai 
Willet  (Catoptroj^MTta  ttmipahnalut). 


rinella). 
Black  tumatone  {Arenariamelanoetphala). 

Uhitkd  SgrATES  AND  Canada. 
Western  willet  (Caloptrophona  temipal' 

matu*  inomatut). 
Upland  plover  (Sarlrania  longieauda). 
Spotted  sandpiper  {Aclilit  moeularia), 
I^>ng-billed  curlew  (^Nwneniut  amxnca- 

KiUdeer  {Oxyaiva$  vodferm). 
Piping  plover  (-EsfioijtM  indoAx). 
Black  -oyater-catcher  (Htemataput  badi- 
moni). 


,,Goo^^[c 
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Black-necked  stilt  (Hnnantopta  Jtuxiea-  Oyster-catcher    {SxTnatoptu    palliaitu), 

n\u),  Oregon.  South  Carolina. 

Snowy  plover  (.Mgialiiii  nivoaa),  Nevada.  Fi&iar    oyeter-catcher   (Btemaiojnu  fin- 

Wilson  plover  (OdUhodromus  wiUoniiu);  ton),  California. 

Virginia.  Mexican  jacana  (Jaeana  ipinoia),  Texu. 
Mountain  plover  {Podatoq/i  montartut), 

Montana. 

SpsaBs  VBAT  BsBBD  Chieflt  Nobth  of  thb  Abctio  Circlb,  with  tbb  Nobthbbm- 
iioar  Latitudb  at  Which  thb  Spkcibs  has  bbbn  Obsebvbd  in  thb  Wbbtbbm 
Hbmisphbbb. 

Red  phalarope   (^Phahropug  fulieariut), 

82". 
Northern  phalarope  {IxMya  Uibatwi),  74° . 
Lon^-billed    dowitcner    {Macrorhainphui 

ffnttu*  ttolopacfUM\  71°. 
Stilt  sandpiper  (MKropalama   hinumlo- 

put),  69^ 
Knot  <  Tringa  cotiudu),  83°. 
Purple  sandpiper  (ArquaUlla  maritima), 

Fectcnal  sandpiper   (Puobia  mactilata), 

71». 
Whit«-rumped  sandpiper  [Pitobia  fusei- 

eollit),  69°. 
Baird  sandpiper  (Pitobui  batrdt),  71°. 
Least  sandpiper  lPi»obia  minumUa),  70°. 
Bed-backed   sandpiper    (PelidTia   alpijia 

udhaKna),  72°. 
Semipalmated  sandpiper  (Ereunela  put<l- 

M,  71°. 


BuS-bieasted  sandpiper  (Tryngitei  lubru- 

fieotlU),  71°. 
Hudsoiuaii  curlew  (Nttmeniut  hudnmi- 

cus),  69°. 
Eskiino  curlew  (Numeniut  borecdit),  69°. 
Black-bellied  plover  (Squalarola  iquata- 

Tola);  71°. 
Golden  <  plover   ( Charadriiu    dommiettt), 

77°. 
Pacific  golden  plover  {Charadriu*  domini- 

aafuivw,),  65°. 
Semipalmated  plover  {.Sgialitit  aemipal- 

mata),  75°. 
Ringed  plover  (.Xgyiiilit  hiatieula),  78°. 
Tumetone  {Arenaria  inlerpru),  83°. 
Ruddy  tumstone  (Arenana  inlerpra  mart- 

mlla),  74°. 


Sfbcibs  that  Bkied  m  Bom  Eastbbn  and  Webtbbn  Hehisfherbs. 


Red  phalarope  (Phabromti  fulioariui). 

Northern  j)halarope  {Looipa  lobaUa). 

Knot  ( Trtnm  eanutvt). 

Puiple  sandpiper  {ArquaUUa  mortfima). 

Sanderling  (Calidrw  Uuatphxa). 

Pacific  godwit  {Limota  lapponiea  bautri). 

Species  that  Winter  ii 


Black-bellied  plover  {Squalarola  tquaia- 

Tola). 
Pacific  Kolden  plover  (dtaradriu*  dontini- 

Ringed  plover  (^gialiti*  hialieula). 
Turnstone  {Arenaria  interpret). 

I  TlNrreD  States  and  SooisWABn. 


Woodcock  (PMlohela  minor). 
Wilson  snipe  IGallinago  delieaia). 
Dowitcher  {Macrorhamphua  griuut). 
Long-billed  dowitchei     {Macrorliam'pkut 

grueut  tcolopaceut). 
Purple  sandpiper  (Armiatella  marilima). 
Least  sandpiper  (Pitobia  mimUilUx). 
Red-backed  sandpiper  (PeliAia  alptTia 

takhalina). 
Semipalmated  sandpiper  (.&«un«t««punZ- 

Iw.) 
West^  aandpiper  (Ereunetei  mauri). 
Sanderling  (Caiidrit  leucophtra). 
Marbled  ^w'' 
Greater    yellc 

Yellow-legs 
Western  will 


malut  iTiomalta). 


{CatopiTOpharuM  lemipal- 


w). 
Black-bellied   plover   [Squatarola   iqual- 

arola). 
Rilldeer  (Oxytdtut  vodferut). 
Semipalmated  plover  {£g\alitii  Knipal- 

Piping  plover  (jSnaltfi*  meloda). 
Snowy  plover  {JEaialitis  nivota). 
Wilson  plover  (OiModromT^  vriUoniiu). 
Mountain  plover  (PodoKxyt  vumlaiiJu). 
Ruddy     tumstone     (Arenaria    inltrpre* 

Black  tumstone  (Arenaria  meUmoeepluda). 
Oyster-catcher  {Hxmaloinit  palliatiu). 
Frazar  oyster-catcher  (Hwmalopiu  fia- 

Black  oyster-catcher  (ffxmatoput  bocA- 

Mesican  jacana  ( Jaeana  ipinota) . 
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r  WiHTBB  NoBTH  ot  South  Aubkica. 


Redphaterope  (Phaiaropuifulicarius). 
Northetn  phuaiope  (Looipe*  lobatiu). 
WilooD  phaUrope  (_Steganopia  trieolor). 
Stilt  aandpipert  JficropoZama  himarUoput) . 
Knot(7ViTU^  eanultu). 
Pectoral  wad  pi  per  IPitobia  maculata). 
White-nuuped  Baadpiper  (PicoMi  fu»ci- 

coUii).' 
Baird  Baadpiper  (Pimbia  bainli). 
HudBoniaD  god  wit  (Limota  hxmaiHca). 


Solitary  mndpi  per  (flcIodrviniuHiIitiiriu*). 
Western  aolitaiy  nuidpiper  (Helodromat 

tolilariut  eimumurmewij. 
Upl&Dd  plover  {Barlramui  longicaiukt). 
BuS-J>reaated  sandpiper  (Tryngita  mih- 

ruficolliM). 
Eakimo  curlew  (Mimentiu  boreali*). 
Golden  plover  {Charadrim  dominiau). 
Surf  bird  {Aphraa  virgala). 


The  three  foUowing  species  winter  in  the  West  Indies  or  Central 
America  and  southward,  but  are  not  found  at  this  season  in  the  United 
States:  Willet{CaioptTOp7iorus8emipalnialU8),wB.ndermgt&tt\BT{Heter- 
(u^Ha  ineanut),  and  Hudsonian  curlew  (Numcnius  hudsonicus).  The 
purple  sandpiper  (ArqaateUa  mariiima)  remains  in  winter  as  far  north 
as  Greenland  and  does  not  range  south  of  the  United  States;  while 
the  Aleutian  sandpiper  (,ArguateUa  mantinut  eouesi)  and  the  Pribilof 
sandpiper  {ArquateRa  maritima  ptUocnemls)  do  not  occur  in  winter 
south  of  Alaska. 


Northern   phalar(n>e    (Lobipa    U/batu*), 

Peru  ana  probably  bu'ther. 
Wilson   phalarope   {SUganopiui   iHcolor), 

Falklaod  Islands. 
Black-necked    stilt    (Himanloput  mexir 

canut),  Peru. 
Dowitcher  (ifaerorAampAui  griteus), 

Biaiil. 
Lonf^-bilted    dowitfher    (Mmrorhamphiia 

fTueut  Kolopaeeug),  probably  Peru, 
Stilt  sandpiper   (iiicropalama  kimanlo- 

■ptu),  Uruguay. 
Knot  ( Tringa  eanviua).  Tierra  del  Fucgo. 
Pectoral  sandpiper   {Pitobia  macuinta), 


White-rumped  sandpiper  (Piiobia  futei- 

eoltu),  Tierra  del  Fu^. 
Bairf  sandpiper  (Pitobw  bairdi),   Chile. 
Least     sandpiper     (Puo&ia     minutilla), 

Chile. 
Semipalmated  sandpipei  {Ereututet  ptuU- 

Itu),  Patagonia. 
Western    sandpiper    (Ereuneta    mauri), 

Venezuela. 
Sanderling   (Cali/lra  Uucophea),   Argen- 

Hudsonian  godwit  (Limosa  lixnuuliai), 

Strait  of  Magellan. 
Greater  yellow- lep  ( Totunua  melanoUu- 

etu),  Strait  o[  llageUan. 


Yellow-I^B  (Totonu*  Jlavipa),  Stnit  of 

HagetU^. 
Solitory  sandpiper  (  Helodrom/u  toHlarvu), 

Argentina, 
WesCtm  solitary  sandpiper  (Helodromal 

tolitariui  cimutmomeut),  not  known. 
Willet     {CaioplTophoriu    umiptUmattu), 

UpUnd    plover   (Bartramia   Itmgianula), 

ArgenUna. 
BufT-breaeted  sandpiper   (Tryngiie*   sub- 

rufieoUit),  Ar^ntina. 
Spotted    sandpiper    {Actitit    mticuiaria), 

Peru. 
Hudsonian  curlew  (Num^imt  hudtotd- 

aU),  Chile. 
Eskimo  curlew  (JVumeniui  bortalit),  Pata- 

Black -bellied    plover    (SquaUtrola    Mfua- 

taroia),  Peru. 
Golden    plover   {Charadrivt    dominieuM), 

Aigentiua. 
Semipalmated  plover  (.£gialitU  lemipat- 

mata),  Argentina. 
Snowy  plover  (^^liti*  nivoea)j  Chile. 
Surf  bin  (Aphriia  virgala),  Chile. 
Ruddy  tumstone  (^Armaria  inUrpret  mo- 

rincHa),  Chile. 
Oyster -catcher    (H«maiopv»    palliatiu), 

Chile. 
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NortHetn  pbAUrope  (Lolnpe»  lobatug). 
Stilt  nndpiper  ( Mieropalama  himanloput). 
Knot  ( TVmga  eonuttu) . 
Pectoiul  iandpipei  {PUobia  maculata). 
White-rumped  saodpiper  (Puobia  ftuei- 

eollit). 
Bkird  sandpiper  (Pitobia  btardi). 


HudsouUn  godwit  {lAmom  hmvuulica). 
Buff-breasted  sandpiper   {TryngiUt  nth- 

Hudsonian  curlev  (iVumfniui  hudxtni- 

E^lcimo  curlew  {N-ameniui  horealu). 
Golden  plover  (Charadrivi  dannaieiu). 
Surf  bird  {Aphriia  virgaia). 


Species  thatdonot  breed  n(»th  of  the  United  Stales 7 

Species  breeding  in  the  United  States  and  Canada 1& 

Total  species  breedinK  in  the  United  States 22 

Species  breeding  wholly  north  ol  the  Unil«d  States 36 

SpeeieB  breeding  north  of  and  wintering  in  the  United  Slates 15 

Species  breeding  or  wintering  in  the  United  Stat«e 37 

Species  occiuing  in  the  United  States  as  migranU  only 13 

Total  species  oecurrinB  in  the  United  States 50 

Species  occurring  r^iiiarl;  in  Arctic  America,  but  not  in  the  United  States. . .  8 

Total  species  occurring  r^ularly  in  North  America  north  o(  Mexico 58 

Burop^n  species  straggling  to  Greenland 5 

Baatem.HenuHphere  species  stiagelii^  to  North  America 15 

Southern  species  not  ranging  north  to  the  United  States 7 

Total  species  and  subspecies  in  North  America 85 

KIORATIOH. 

The  shorebirds  as  a  group  are  among  the  most  wide  ranging  of  • 
migraDts.    While  a  few,  for  example  the  jacanas,  do  not  migrate  at  i 
all,  most  shorebirds  migrate  more  than  a  thousand  miles  each  season, 
and  many  lengthen  their  journeys  to  7,000  miles.     The  most  wonder- 
ful feature  of  their  migration  is  the  enormous  dbtance  covered  in  a 
single  Sight.     As  explained  in  the  account  of  the  golden  plover,  many  > 
flocks  of  plover  fly  without  resting  from  Nova  Scotia  to  northern 
South  America,  a  distance  of  about  2,500  miles.     Many  individuals 
of  other  species  perform  the  same  flight,  notably  the  Kskimo  curlew, 
while  in  the  caae  of  the  Hudsonian  godwit  and  the  upland  plover 
the  principal  place  of  departure  in  fall  migration  is  the  coast  of  the 
United  States  north  of  Vii^inia,  and  many  of  the  flocks  make  stops 
in  the  Lesser  Antilles  on  their  way  to  South  America. 

That  the  same  route  is  employed  by  other  species  is  shown  by  the  < 
lai^  number  of  shorebirds  annually  visiting  the  Bermudas.  These 
islands  he  about  800  miles  off  the  coast  of  South  Carolina  and  are 
in  a  nearly  direct  line  from  sojithem  Nova  Scotia  to  the  Lesser  Antilles. 
Years  ago,  when  shorebirds  were  far  more  nimierous  than  now,  many 
flocks  stopped  at  the  Bermudas  in  fall  migration.  The  most  common 
species  were  the  pectoral,  white-rumped,  least,  and  semipalmated- 
sandpipers,  the  sanderling,  greater  yellow-legs,  lesser  yellow-legs, 
solitary  sandpiper,  spotted  sandpiper,  Hudsonian  curlew,  semipal- 
mated  plover,  tumstone,  and  Wilson  snipe.  All  of  these  came  in 
sufficient  nimibers  to  show  that  their  visits  were  not  accidental,  and 
evidently  they  had  merely  paused  a  few  days  on  their  journey  to  the 
Lesser  Antilles.     The  killdeer  appeared  regularly  in  November  and 
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remained  through  the  winter,  bat  since  this  species  scarcely  goes 
north  of  New  Ehigland,  the  individuals  wintering  on  the  Bermudas 
must  have  visited  the  islands  for  the  purpose  of  remaining  there 
throu^  the  cold  season.  Specimens  of  eleven  other  species  of  shore- 
birds  have  been  taken  in  the  Bermudas.  They  are  less  common  vis- 
itors, and  most  of  these  individuals  were  probably  on  their  way  across 
the  ocean  to  the  Lesser  Antilles. 

This  route,  however,  is  not  followed  by  these  species  in  their  return  • 
in  the  ^ring,  and  there  seems  to  be  no  evidence  as  yet  that  any 
species  of  shorebtrd  migrates  regularly  in  the  spring  across  the  ocean 
from  the  Lesser  Antilles  to  the  coast  of  New  England  or  to  eastern 
Canada.  Indeed,  shorebirds  migrating  north  in  spring  through  the 
Lesser  AntiJles  are  almost  unknown. 

Along  the  Atlantic  coast  shorebirds  are  many  times  more  numerous 
in  fall  than  in  spring,  while  in  the  Mississippi  Valley  there  is  no  such 
pronounced  difference  of  numbers  at  the  two  seasons.  This  fact, 
taken  in  connection  with  the  rarity  of  all  species  of  shorebirds  during 
the  spring  migration  in  the  West  Indies,  where  they  are  abundant  fall 
visitors,  seems  to  indicate  that  in  the  case  of  most  of  the  species  of 
shorebirds  that  migrate  south  in  fall  along  the  Atlantic  coast  some 
individuals  pass  northward  in  spring  by  way  of  the  Mississippi  Val- 
ley. The  Eskimo  curlew  used  to  follow  this  route,  as  still  do  most 
of  the  golden  plover.  The  statement  applies  also  largely  to  the 
long-billed  dowitcher,  stilt,  white-rumped,  and  semipalmated  sand- 
pipers, and  the  lesser  yellow-legs.  This  elliptical  migration  route 
is  in  the  case  of  most  species  not  less  than  6,000  miles  iu  its  north  and 
south  diameter,  nor  less  than  2,000  miles  east  and  west,  while  the 
winter  home  of  the  white-rumped  sandpiper  b  9,000  miles  from  its 
breeding  grounds. 

The  Hawaiian  Islands  lie  in  the  Pacific  Ocean  2,000  miles  from  the 
nearest  mainland  to  the  eastward  and  more  than  3,000  miles  from  the 
Asiatic  coast.  The  nearest  point  of  Alaska  is  about  2,000  miles  north. 
Five  species  of  shorebirds  that  summer  in  Alaska  are  found  in  the 
Hawaiian  Islands  during  the  winter  season.  They  are  the  tumstone, 
Pacific  golden  plover,  saDderiing,  bristle-thighed  curlew,  and  wander- 
ing tattler.  There  is  every  reason  to  believe  that  these  Hawaiian 
birds  come  from  Alaska  and  that  they  make  the  2,000-mile  trip  at  a 
single  flight.  All  of  these  species  occur  farther  south  in  Oceania, 
but  there  seems  to  be  no  evidence  that  any  of  them  tise  the  Hawaiian 
Islands  as  a  stopping  place  on  the  way  to  a  more  southern  home.  Ap- 
pfuently  all  the  birds  that  fly  to  the  Hawaiian  Islands  remain  there 
through  the  winter,  while  the  southern  islands  of  Oceania  are  popu- 
lated by  individuals  that  have  migrated  along  the  Asiatic  coast. 
It  is  remarkable  that  in  the  case  of  both  the  tumstone  and  the 
plover  the  first  individuals  to  arrive  on  the  Hawaiian  Islands  in 
the  fall  are  in  good  condition  or  even  fat,  while  the  curlew  and  plover 
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that  reach  the  Lesser  Antilles  bj  a  long  flight  over  the  Atlantic  Ocean 
are  reported  as  emaciated. 

Shorebirds  present  some  idiosyncrasies  of  migration  that  are  worthy  * 
of  mention.  The  sharp-tailed  sandpiper  (Piaobia  awita)  breeds  ^ 
on  the  northern  coast  of  Siberia,  and  in  fail  migration  crosses  to 
Alaska  and  then  back  again  to  Asia  and  b;  way  of  Japan  and  China 
reaches  its  winter  home  in  Australia.  The  most  eastern  point  of  its 
range  in  Alaska — Norton  Sound — is  some  500  miles  east  of  its  summer 
home  in  Siberia.  As  the  species  is  not  known  in  Alaska  in  spring, 
its  migration  route  is  probably  elliptical,  and  the  northern  route 
in  spring  is  probably  across  the  mainland  of  Asia. 

Some  individuals  of  the  marbled  godwit  {lAmosa  fedoa)  have  a  ^ 
imique  migration  route.     From  their  breeding  grounds  in  North  ^ 
Dakota  and  Saskatchewan  some  of  these  birds  formerly  migrated 
almost  directly  east  more  than  a  thousand  miles  to  the  Atlantic 
coast,  while  others  traveled  a  thousand  miles  due  west  to  the  coast 
of  southern  Alaska. 

Some  birds  breed  in  the  Western  Hemisphere  and  winter  in  the  f 
Eastern.  For  example,  the  Pacific  godwit  ilAmosa  lapponica  haueri) 
breeds  on  the  western  shores  of  Alaska,  whence  it  passes  by  way  of  the 
Commander  Islands,  Japan,  and  China  to  its  winter  home  in  Australia. 
The  bristle-thighed  curlew  (Numenius  tahiiiensis)  follows  a  somewhat 
similar  route.  The  wandering  tattler  (IleteractitiB  ijicanus)  breeds 
in  Alaska  and  some  individuals  pass  in  fall  migration  to  Asia,  Hawaii, 
and  Oceania,  while  others  continue  down  the  American  coast  to  the 
Galapagos. 

A  long  migration  route  from  the  eastern  side  of  North  America  is 
followed  by  the  ringed  plover  {^gialitis  hiatictda).  Some  individuals 
breed  in  Greenland  and  still  farther  west  in  Ellesmere  Land  and 
about  Cumberland  Sound,  whence  they  pass  east  and  southeast  to 
the  European  coast  and  winter  from  the  Mediterranean  to  southern 
Africa. 

Both  these  last  routes  are  used  by  the  tumstone  (AreTuiTia  inter- 
pres).  The  individuals  that  breed  in  Greenland  and  Ellesmere  Land 
migrate  southeast  to  Europe  and  Africa,  while  those  that  breed  in 
Alaska,  even  as  far  east  as  Point  Barrow,  migrate  to  the  west  and 
southwest  to  winter  in  Asia  and  Oceania. 

Another  migration  route,  probably  unique,  is  that  taken  by  the 
considerable  numbers  of  the  mountain  plover  (Podasocys  montan-M) 
that  winter  in  the  Sacramento  Valley  and  elsewhere  in  California. 
The  farthest  west  and  north  that  the  species  is  known  to  breed  is 
Montana;  hence  whether  the  California  wintering  birds  come  from 
Montana  or  from  the  more  southern  districts,  they  apparently  form 
an  exception  to  the  general  rule  that  North  American  birds  do  not 
winter  farther  west  than  they  breed. 

Though  many  of  the  shorebirds  breeding  in  North  America  winter  t 
in  the  southern  part  of  South  America,  none  of  them  breed  in  their 
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winter  home.  Special  ftttention  needs  to  be  called  to  this  fact, 
because  nearly  a  dozen  species  of  this  family — among  which  may  be 
noted  particularly  the  greater  and  lesser  yellow-legs  and  the  whlte- 
rumped  sandpiper — have  be^i  reported  as  breeding  near  the  southern 
end  of  South  America.  In  no  case  has  it  been  claimed  that  the  eg^ 
have  been  found,  and  all  the  records  are  based  on  the  finding  of 
young  not  fully  grown  or  in  most  cases  simply  from  the  presence  of 
individuals  during  the  usual  breeding  season  of  local  species.  This 
latter  reason  is  not  even  presumptive  of  breeding.  Nearly  a  hun-  « 
drad  species  of  North  American  birds  escape  the  winter  of  the  North- 
em  Hemisphere  by  visiting  South  America,  and  they  remain  there 
through  what  is  the  breeding  season  of  the  resident  species,  but  do 
not  themselves  undertake  any  household  cares.  It  may  be  stated 
positively  that  none  of  the  Limicolte  that  breed  north  of  the  equator 
breed  also  in  the  southern  part  of  their  range. 


,    (ReeuTvinjtlra    ameri- 
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The  data  on  tiie  breeding  and  wintering  of  the  shorebirds  has 
been  collated  from  all  available  printed  sources,  from  the  manuscript 
reports  of  the  field  naturalists  of  the  Biological  Surrey,  and  from  ibs 
specimens  uid  catalogues  of  the  United  States  National  Museum. 
The  dates  of  migration  have  been  obtained  principally  from  the 
migration  schedules  sent  in  by  the  several  hundred  observers  in 
the  United  States  and  Canada,  who  for  a  quarter  of  a  century 
have  contributed  to  the  Biological  Survey  spring  and  fall  reports  of 
their  observations.  It  is  a  pleasure  to  testify  to  the  earnest  and  COD- 
BcientiouB  efforts  these  obaervera  have  put  forth  for  the  solving  of 
some  of  the  phases  of  Nature's  great  migration  problem  and  to 
return  thanks  to  them  for  their  painstaking  labors. 

NORTH  AMEBICAN  SHOBEBIBDB. 
B«d  Fhalafop«.     Phalarojnu fvlicariuM  (Liun.). 

Breeding  range. — The  summer  home  of  the  red  phalarope  ia 
circumpolar,  and  the  species  is  known  at  this  season  from  the  whole 
northern  coast  and  islands  of  America,  Europe,  and  Asia,  except  a 
few  regions,  the  most  notable  of  which  is  the  eastern  coast  of  Green- 
land. It  has  been  known  to  breed  south  to  St.  Michael,  Alaska, 
63°  N.  (Nelson);  to  Cape  Eskimo,  west  coast  of  Hudson  Bay,  61°  N. 
(Freble);  Hudson  Strait,  62°  N.  (Turner);  and  to  the  south  end  of 
Greenland,  60°  N.  (Schalow).  It  has  been  not«d  north  to  83°  N., 
north  of  Spitsbergen  (Sverdrup);  82°  30'  N.  on  Ellesmere  Island 
(Feilden);  Melville  Island,  74°  30'  N.  (Parry);  and  Point  Barrow, 
71°  N.  (Murdoch).  It  is  especially  abundant  as  a  breeder  along  the 
coast  and  islands  of  Arctic  America. 

Winter  raTige. — The  Old  World  winter  home  of  the  species  extends 
south  to  Morocco,  India,  China,  and  New  Zealand.  Knowledge  of 
the  winter  range  in  the  Western  Hemisphere  is  very  meager.  The 
species  has  been  noted  in  the  extreme  southern  parts  of  South 
America  on  the  Falkland  Islands  (Schalow),  and  Juan  Fernandez 
(Sharpe);  in  November,  when  it  may  have  been  migrating,  at 
Coquimbo,  nortJiem  Chile  (Salvin);  on  December  5  in  Chile,  locaUty 
not  designated  (Sharpe) ;  specimens  are  recorded  from  Aigentina  and 
Colombia  (Sharpe),  without  date  or  locality.  The  lack  of  records  for 
this  species  is  remarkable.  There  seem  to  be  no  records  whatever  for 
the  West  Indies  nor  for  the  whole  of  middle  America,  except  the 
western  coast  of  Lower  California,  where  the  species  is  ordinarily  a 
rare  spring  and  fall  migrant,  but  occadonally  is  seen  in  targe  flocks 
(Kaeding).  Stra^lers  have  been  noted  at  Mount  Pleasant,  S.  C, 
December  4,  1900  (Wayne);  on  the  coast  of  northern  Lower  Cali- 
fornia, February  21  (Belding);  and  occasionally  in  winter  at  San 
Di^o,  Calif.  (McGregor). 
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Migration  range. — -Enormous  flocks  of  the  red  phalaixipe  have  been 
noted  on  the  Atlantic  Ocean  during  both  spring  and  fall  migration. 
These  flocks  are  common  and  regular  around  Newfoundland;  become 
less  conmioQ  southward  off  the  coast  of  Maine;  and  are  rare  off  the 
coast  of  Massachusetts,  except  when  driven  inshore  by  storms.  The 
red  phaiarope  swims  as  lightly  and  easily  as  any  duck,  and  during 
migration  has  been  noted  repeatedly  gathering  its  food  from  the 
surface  of  the  ocean.  Indeed,  it  seems  to  have  an  aversion  to  land 
except  during  the  breeding  season.  The  migration  route  by  which 
these  flocks  of  red  phaiarope  pass  south  after  they  leave  Massar 
chusetts  is  mdcnown.  The  species  is  known  only  as  a  rare  straggler 
on  the  coast  of  the  United  States  south  of  Long  Island,  and  as 
already  remarked  is  not  recorded  from  the  West  Indies  nor  from  the 
east  coast  of  South  America  north  of  Argentina.  On  the  Pacific 
coast  the  species  is  on  abundant  breeder  in  Alaska,  and  the  flocks 
pass  along  the  coast  of  California  both  spring  and  fall,  after  which 
they  can  no  longer  be  traced.  A  few  occur  on  the  coast  of  Lower 
California,  and  the  species  is  &  rare  stra^ler  to  the  coast  of  Chile. 
The  principal  winter  home  of  the  thousanda  of  birds  reared  each 
season  in  arctic  America  remains  yet  to  be  determined. 

The  red  phaiarope  occurs  as  a  rare  straggler  in  the  interior  of  the 
United  States  in  migration,  and  has  been  recorded  from  Illinois, 
Indiana,  Ohio,  Michigan,  Ontario,  Wisconsin,  Minnesota,  Kansas, 
and  Wyoming.  The  first  and  only  record  for  Colorado  is  that  of  a 
single  specimen  taken  by  Edward  A,  Preble,  of  the  Biological  Survey, 
July  25,  1895,  near  Loveland. 

Spring  migration. — Some  early  flocks  appeared  off  the  coast  of 
North  Carolina  the  first  week  in  April,  1896  (Thayer);  most  of  the 
migration  on  the  coast  of  Massachusetts  occurs  during  May,  especially 
May  20-30;  the  first  appeared  June  2,  1820,  on  Melville  Island,  lati- 
tude 74"  N,  (Parry),  and  June  3,  1852  (Armstrong),  near  the  same 
locality;  on  June  18,  1883,  the  first  was  seen  at  Fort  Conger,  Elles- 
mere  Island,  latitude  81°  40'  N.  (Qreely);  and  on  June  20,  1876, 
the  species  appeared  1  degree  farther  north  on  the  same  island 
(Feilden).  Even  considering  the  1st  of  May  as  the  time  of  arrival 
on  the  Massachusetts  coast,  which  is  probably  too  early,  there  are 
left  only  fifty  days  for  the  3,000-niile  trip  from  Massachusetts  to 
Ellesmera  Island,  an  average  rate  of  migration  of  60  miles  per  day, 
which  is  exceeded  by  very  few  species.  In  spring  migration  the  red 
phaiarope  has  been  noted  on  the  coast  of  California  from  April  3  to 
June  3  (Kaedii^),  and  reached  Point  Barrow,  Alaska,  June  4,  1882, 
and  May  30,  1883  (Murdoch). 

Eggs  have  been  taken  in  Greenland  June  3-28  (Hagenip);  near 
Fort  Anderson  June  27  (MacFarlane) ;  and  at  St.  Michael  June  8 
(Nelson). 

I. ed  by  Google 


16  NORTH   AMERICAN    SHOREBIBDS. 

Fall  migraHon. — ^The  earliest  fall  birds  are  seen  on  the  coast  of 
California  during  July  (Loomis) ;  the  lai^r  flocks  begin  to  appear  late 
in  August  and  pass  south  for  the  next  three  months.  The  last  seen 
at  Point  Barrow,  in  1882,  was  on  October  10  (Murdoch).  The  species 
was  abundant  off  the  coast  of  Massachusetts  August  4,  1877  (Kum- 
lien) ;  and  has  been  noted  on  Long  Island  to  the  third  week  of 
Norember  (Braislin). 

Northern  Phalarope.     Lobipea  lobatut  (Linn.). 

Breeding  range.^The  northern  phalarope  breeds  in  the  arctic 
region  of  both  hemispheres,  but  does  not  go  quite  so  far  north  as  the 
last  species.  It  ranges  from  the  Chuckchi  Feninsulaof  Siberia  east- 
ward across  the  whole  arctic  coast  of  America  to  the  eastern  coast  of 
Greenland.  It  breeds  north  to  Upemivik,  Greenland,  73°  N.  (Kum- 
lien);  Melville  Island,  74°  N.  (Walker);  Point  Barrow,  Alaska,  71° 
N.  (Murdoch);  and  Wrangel  Island,  Siberia,  72°  N.  (Nelson).  The 
main  breeding  ground  lies  farther  south  on  the  mainland  of  North 
America,  especially  in  northern  Mackenzie  and  western  Alaska.  It 
breeds  south  to  Ungava  Bay,  about  59°  N.  (Turner);  near  Rupert 
House,  Ontario  (Drexler);  to  near  York  Factory,  Keewatin,  57°  N. 
(Preble);  Port  Anderson,  Mackenzie,  68° 35' N.(MacFarlane);  Pasto- 
lik,  in  the  delta  of  the  Yukon,  Alaska,  63°  N.  (Dall  and  Bannister); 
and  to  Kiska  Island,  near  the  west  end  of  the  Aleutians,  52°  N.  (Dall). 
In  the  Eastern  Hemisphere  it  is  an  abundant  breeder  from  the  limit 
of  tree  growth  to  the  Arctic  coast,  and  in  eastern  Siberia  occasionally 
south  to  latitude  55°. 

Winter  range. — The  winter  home  of  the  great  flocks  of  northern 
phalaropes  that  breed  in  arctic  America  is  unknown.  The  European 
and  Siberian  birds  winter  on  the  coast  of  Europe  and  south  to  Persia, 
India,  China,  and  the  Malay  Archipelago.  For  the  whole  of  the 
Atlantic  coast  of  both  North  and  South  America  there  is  not  a  single 
winter  record.  A  solitary  bird  was  noted  at  Tumbez,  Peru,  January 
28  (Taczanowski) ;  and  the  species  has  been  recorded  from  Chorillos, 
Peru,  without  date  (Beriepsch  and.Stolzraann).  These  are  the  only 
certain  records  for  the  whole  of  South  America.  This  lack  of  winter 
land  records  suggests  the  possibility  that  both  this  species  and  the 
red  phalarope  spend  the  winter  in  midocean  feeding  and  sleeping  on 
the  surface  of  the  water. 

MigraHon  range. — The  northern  phalarope  comes  south  along  the 
eastern  coast  of  North  America,  and  is  seen  commonly  as  far  south 
as  Nova  Scotia.  The  flocks  seem  normally  to  strike  south  from 
Nova  Scotia  into  midocean,  but  occasionally  they  are  driven  west- 
ward by  storms  and  appear  on  the  New  England  coast,  sometimes 
by  thousands.  The  birds  are  not  rare  south  to  Long  Island,  but 
farther  south  can  be  considered  hardly  more  than  stragglers,  tliough 
recorded  to  South  Carolina  (Loomis). 
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The  northern  phaJarope  is  a  regular  though  not  common  migrant 
throughout  the  intenor  of  the  United  States,  and  has  been  recorded 
from  almost  every  State  north  of  the  Ohio  River  and  south  to  £anaas 
(Goss)  and  New  Mexico  (Henry).  There  is  no  record  as  yet  for  any 
of  the  Oulf  States.  The  species  is  a  common  migrant  on  the  Pacific 
coast  of  America,  and  is  sometimes  abundant  south  to  the  coast  of 
central  California.  Farther  south  it  is  less  common,  though  recorded 
from  San  Jose,  Lower  California,  in  the  fall  (Brewster),  and  from 
the  west  coast  of  Mexico  in  the  spring  (Nelaon),  The  few  noted  at 
Dueaas,  Guatemala,  in  August  and  Septeml>er  (Salvin),  and  those 
at  Deaamparados,  Costa  Rica  (Salvin  and  Godman},  complete  the 
record  for  Central  America. 

Spring  migration. — The  northern  phalarope  was  noted  in  the 
Bermudas  March  21-22,  1848  (Hurdis),  and  March  S,  1852  (Reid). 
This  is  almost  two  months  earlier  than  the  species  usually  appears 
on  the  New  England  and  Long  Island  coasts.  Six  years'  observa- 
tions at  Montauk  Point  Light  gives  May  13  as  the  mean  date  of  spring 
arrival — eiu'Iiest,  April  30,  1898  (Scott).  Almost  all  the  dates  for 
the  covt  of  Massachusetts  are  in  May.  The  species  arrives  at  the 
northern  limit  of  its  range  about  the  middle  of  June.  Some  late 
records  on  the  Atlantic  coast  are:  Near  Charleston,  S.  C,  June  3, 
1903  (Wayne);  Montsuk  Point,  New  York,  June  3,  1894  (Scott); 
on  tlie  coast  of  Maine  to  the  middle  of  June  (Job). 

The  northern  phalarope  was  common  at  Sihuatanejo,  on  the 
western  coast  of  Mexico,  April  9,  1903  (Nelson);  it  usu^y  appears 
on  the  coast  of  California  in  early  May,  reaches  the  moutli  of  the 
Yukon  the  middle  of  May,  and  was  noted  in  the  Kowak  Valley, 
Alaska,  May  22,  1899  (Gnnnell);  Point  Barrow,  June  II,  1883 
(Murdoch),  and  June  15,  1898  (Stone);  Walker  Bay,  Prince  Albert 
Land,  June  15,  1852  (Greely).  Individuals  are  occasionally  seen 
on  the  California  coast  in  summer,  but  these  are  nonbreeders. 

Eggs  have  been  taken  near  Rupert  House,  Ontario,  June  18,  1860 
(Drexler);  near  Fort  Anderson,  June  16,  1862  (MacFarlane) ;  at 
Kiska  Island,  Aleutians,  June  30,  1873  (Dall);  St.  Michael,  Alaska, 
June  1-20  d^elson);  and  Eowak  Valley,  Alaska,  June  28,  1898 
{GrinneU). 

FaU  migration. — Returning  migrants  appear  on  the  coast  of  central 
California  less  than  six  weeks  after  the  northbound  flocks  disappear, 
and  are  common  by  the  end  of  July.  The  great  flocks  pass  during 
August,  ore  less  common  in  September,  and  cease  in  October — -latest, 
Monterey,  October24, 1896  (Loomis).  The  average  date  of  fall  arrival 
at  Montauk  Point,  New  York,  is  August  28 — earliest,  August  5,  1893, 
lat«flt,  October  22, 1888  (Scott).  The  last  one  noted  at  Point  Barrow 
was  seen  August  17,  189S  (Stone),  and  the  species  usually  disappears 
from  the  mouth  of  the  Yukon  the  last  of  September. 

62928'— Bull.  35—10 2  CdOulc 
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Kecorda  of  migration  in  the  Interior  of  Nortli  America  are  not 
numerous.  In  Bouthwestem  Saskatchewui  the  fall  migration  opened 
July  13,  1906,  with  the  arrival  of  a  laige  flock,  and  a  few  days  later 
the  birds  were  abundant.  This  is  only  four  weeks  later  than  the 
departure  of  the  northbound  migrants,  which  had  been  seen  in  the 
vicinity  in  1905  from  May  29  to  June  15,  and  the  following  year  as 
late  as  June  14  (Bent).  A  remarkable  flight  of  northern  phalaropes 
occurred  near  Terry,  Mont.,  in  1899;  during  the  last  ten  days  of  May 
the  birds  were  exceedingly  abundant  (Cameron). 

TUson  Phalarope.    SUganoput  trieoloT  Vieill. 

Breeding  range. — The  northern  Mississippi  Valley  and  the  adjacent 
parts  of  Canada  form  the  principal  summer  home  of  the  Wilson 
phalarope.  It  breeds  regularly  as  far  east  as  northwestern  Indiana 
(Lake  County;  Butler)  and  Hie  islands  near  Qreen  Bay  shore 
(Schoenebeck).  Macoun  records  that  a  pair  nested  at  Dunnville, 
Ontario,  near  the  northeastern  shore  of  Lake  Erie.  Thence  the 
breeding  range  extends  west  through  central  Iowa  (Kewton ;  Preston) 
and  northern  Colorado  (Fort  Collins;  Cooke)  to  central  California 
(Lake  Tahoe;  Bliss;  and  Las  Banos;  Mailliard).  Instead  of  pene- 
trating the  Arctic  regions,  as  do  other  phalaropes,  this  species  finds 
the  northern  limit  of  its  range  in  uorthem  Manitoba  (La^  Winnipeg; 
Thompson),  central  Saskatchewan  (Osier;  Colt),  central  Alberta 
(Edmonton;  Macoun),  northern  Washington  (Cheney;  Johnson), 
and  probably  southern  British  Columbia. 

WiTrfer  range. — The  few  winter  records  for  this  species  come  from 
South  America — from  central  Chile  (Philippi)  and  central  Argentina 
(Dumford)  south  to  Patagonia  (Dumford)  and  the  Falkland 
Island  (Sclater).  There  is  a  single  record  in  fall  migration  for  western 
Brazil  (Pelzeln).  and  one  in  May  for  central  Peru  (Berlepsch  and 
Stolzmann).  Three  specimens  were  collected  January  19,  1890,  at 
Corpus  Christi,  Tex.  (Sennett),  but  these  were  apparently  laggards, 
for  the  species  is  not  usually  seen  in  Texas  after  September. 

Migrakon  range. — During  the  fall  migration  individuab  wander 
eastward  to  the  Atlantic  coast  and  have  been  noted  from  New  Jersey 
to  Montreal.  There  is  also  one  May  record  for  Massachusetts  (Baird, 
Brewer,  and  Ridgway)  and  one  June  record  for  Maine  (Smith).  The 
species  seems  to  be  unknown  on  the  Atlantic  coast  between  New 
Jersey  and  Argentina.  The  principal  summer  home  is  in  western 
North  America,  and  most  of  the  species  migrate  south  through 
Mexico  and  along  both  Mexican  coasts,  and  then  apparently  cross 
directly  to  the  west  central  coast  of  South  America,  since  the  species 
is  unknown  in  Central  America  east  of  Guatemala  and  in  South 
America  north  of  Peru, 

Spring  migratitm. — The  Wilson  phalarope  arrives  in  central  Kansas 
on  the  average  April  27,  earliest  April  23,  1885  (Kello^);  northern 
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Colorado  about  May  1;  Chicago,  HI.,  average  Maj  6;  Heron  Lake, 
Minn.,  average  May  11,  eariiest  May  8,  1889  (Miller);  Hallock,  Minn., 
average  May'14,  earliest  May  9,  1896  (Peabody);  Reabum,  Manitoba, 
average  May  21,  earliest  May  16,  1898  (Wemyas);  Osier,  Saskatche- 
wan, May  19,  1893  (Colt). 

The  earliest  og^  in  northern  Iowa  are  deposited  about  May  20 
(Anderson);  eggs  nearly  hatched  have  been  found  in  southern  Sas- 
katchewan June  7  (Macoun) ;  young  just  hatching,  June  16,  at  Lake 
Tahoe,  California  (Bliss),  and  at  the  same  stage  June  22,  at  Fort 
Klamath,  Oregon  (Merrill). 

FaU  migration.— The  Wilson  pbalarope  moves  southward  so  early 
that  most  have  left  the  breeding  grounds  soon  after  the  middle  of 
August;  the  last  seen  at  Lanesboro,  Minn.,  in  1885,  was  on  September 
13  (Hvoslef).  The  species  continues  passing  tlmiugh  Mexico  until 
October  (Ferrari-Perez). 

Avooet.    Aecurmrodra  ammeana  Gmet. 

Breeding  range. — The  central  western  United  States  is  the  prin- 
cipal summer  home  of  the  avocet,  but  ite  breeding  range  extends 
north  to  central  Wisconsin  (Qreen  Bay;  Kumlien),  southern  Mani- 
toba (Souris;  Thompson),  southern  Saskatchewan  (Osier;  Colt), 
southern  Mackenzie  (Fort  Rae;  Ross),  and  central  Oregon  (Haines; 
Haines).  It  breeds  south  to  northern  Iowa  (Hawarden;  Anderson), 
northwestern  Texas  (Oberholaer),  southeastern  New  Mexico  (Carls- 
bad; Bailey),  and  to  Orange  County,  Calif.  (Santa  Ana;  Orinnell). 
Many  years  ago  this  species  was  not  rare  on  the  Atlantic  coast,  and  a 
few  are  known  to  have  nested  at  E^  Harbor,  N.  J.  (Giraud),  At 
the  present  time  it  is  a  very  rare  visitor  to  any  part  of  the  Atlantic 
coast,  and  has  scarcely  been  seen  in  New  Jersey  for  the  last  twenty 
years.  At  various  times  in  the  past  the  avocet  has  been  recorded 
along  the  coast  from  Florida  (Cory)  to  southern  New  Brunswick 
(Chamberlain) ;  one  of  the  latest  records  is  that  of  three  birds  seen 
September  13,  1896,  at  Ipswich  Neck,  Mass.  (Kennard),  uid  a  single 
bird  taken  October  8,  1903,  at  St.  Marys,  Ga.  (Amow).  The  species 
occurs  in  the  interior  east  of  the  Mississippi  River,  as  a  rare  visitor 
from  Louisiana  (Audubon)  to  Ontario  (Fleming),  but  is  known  to 
breed  only  in  Wisconsin. 

Winter  range. — The  avocet  winters  abundantly  on  the  coast  of 
Texas  (Merrill)  and  in  southern  California  (Newberry);  sparingly 
through  Chihuahua  and  Lower  California  and  thence  south  to  Gua- 
temala (Salvin).  During  migration  it  has  wandered  a  few  times  to 
Cubs  (Gundlach),  Jamaica  (Gosse),  and  twice  even  to  Barbados 
(Feilden). 

Spring  migration. — The  month  of  April  is  the  time  of  most  activity 
in  spring  migration.  By  the  latter  part  of  this  month  the  birds  have 
reached  South  Dakota,  and  their  average  date  of  arrival  at  Great 
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Falls,  Moot.,  is  April  24  (Williams).  They  have  even  been  noted  at 
Salt  Lake,  Utah,  as  early  as  March  (Baird),  and  at  Aah  Meadows, 
Nev.,  March  15,  1891  (Fisher).  They  speared  April  28,  1908,  at 
Okanagan  Landing,  B.  C.  (Brooks),  May  14,  1892,  at  Indian  Head, 
Saskatchewan  (Macoun),  and  June  1,  1864,  at  Fort  Resolution, 
Mackenzie  (Preble). 

Eggs  have  been  taken  at  Santa  Ana,  Calif.,  as  early  as  May  3  and 
as  late  as  July  6  (Grinnell) ;  ^gs  nearly  ready  to  hatch  were  found  at 
Hawarden,  Iowa,  June  2,  1900  (Andeison),  and  at,  Crane  Lake, 
Saskatchewan,  June  9,  1894  (Macoun). 

Fall  miffratwn, — The  southward  movement  begins  so  early  that  by 
the  last  of  August  the  first  migrants  have  reached  southern  Mexico. 
Individu^  have  been  seen  in  Nebraska  as  lat«  as  October  27,  1899 
(Wolcott),  and  at  Salt  Lake,  Utah,  until  a  month  later.  Other  late 
dates  are:  Cape  Elizabeth,  Me.,  November  5,  1878  (Brown);  St. 
Mary  Reservoir,  Ohio,  November  10,  1882  (Dawson);  Oberlin,  Ohio, 
November  4,  1907  (Jones);  near  New  Orleans,  La.,  November  12, 
1889  (Beyer),  and  Johnsons  Bayou,  La.,  November  26,  1882  (speci- 
men in  United  States  Xational  Museum). 

Blaok-naoked  Btllt.    Himantoput  mtxieanu*  (HOll.). 

Breeding  range. — The  black-necked  stilt  is  one  of  the  very  few 
shorebirds  that  breed  in  the  United  States  and  also  in  the  Tropics. 
The  breeding  range  extends  north  to  Florida  (Scott),  Louisiana 
(Beyer),  Texas  (Merrill),  southern  Colorado  (Henabaw),  northern 
Utah  (Allen),  and  central  Oregon  (Bums;  Preble).  More  than  half 
a  century  ago  the  species  nested  on  E^  Island  in  Delaware  Bay 
(TumbuU)  and  as  late  as  1881  still  bred  on  the  coast  of  South  Car- 
olina (Wayne).  At  the  present  time  the  bird  is  unknown  along  the 
whole  Atlantic  coast  north  of  Florida,  though  formerly  it  has  been 
noted  locally  to  northern  New  England,  and  in  September,  1880,  one 
was  seen  at  Mace  Bay,  New  Brunswick  (Chamberlain).  In  the  interior 
of  the  United  States  the  species  is  recorded  as  a  straggler  north  to 
Ohio (Langdon), Michigan (Gibbs), Wisconsin  (Hoy),Iowa  (Rich), and 
Nebraska  (Bruner,Wolcott,  and  Swenk),but  is  not  known  to  breed  east 
of  the  Rocky  Mountains  north  of  Texas.  The  southern  limit  of  the 
breeding  rai^e  is  not  yet  well  known.  The  species  is  a  tolerably  com- 
mon resident  of  the  entire  West  Indies  and  the  whole  northern  coast 
of  South  America.  It  probably  breeds  south  to  central  Peru  and  to 
the  Lower  Amazon.  It  breeds  on  the  islands  off  the  coast  of  Yucatan 
(Salvin),  and  probably  on  the  coast  of  northeastern  Mexico,  and 
south  to  southern  New  Mexico  (Carlsbad;  Bailey)  and  southern  Cali- 
fornia (Santa  Ana;  Grinnell).  The  early  explorers  of  the  West 
recorded  it  north  to  the  Columbia  River,  but  there  are  no  definite 
breeding  records  so  far  north. 

Winter  range. — A  few  winter  in  southern  Florida  (Myers;  Scott) 
and  on  the  coasts  of  Louisiana  (Beyer)  and  Texas  (Corpus  Christi; 
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Rhoads),  and  ht>in  soutfaem  Sinaloa  (Uazatlan;  Nelson)  and  south- 
em  Lower  California  (La  Faz;  Ridgway),  south  tiiroughout  Central 
America  and  the  West  Indies  to  central  Peru  (Santa  Lucia;  Tacza^ 
nowaki)  and  the  mouth  of  the  Amazon  (Sclater  and  Salvin).  The 
species  winters  on  the  Qal^agos  Islands,  and  possibly  a  few  remain 
to  breed  (Rothschild  and  Hartert). 

S-pring  migraiion. — The  slight  northward  migratory  movements  of 
this  species  occur  principally  in  April.  Some  dates  of  arrival  are: 
TitusviUe,  Fla.,  March  11,  1905  (Worthington) ;  Sioux  City,  Iowa, 
i^ril  20, 1902  (Rich) ;  Omaha,  Nebr.,  April  20, 1895  (Bruner,  Wolcott, 
and Swenk) ;  Escondido, Calif.,  April  13, 1896,  April  15, 18Q7  (Hatch); 
Fresno  County,  Calif.,  April  5,  1890  (Eaton);  Stockton,  CaJif.,  April 
13,  1878  (Beldhig). 

E^s  have  beeoi  taken  in  southern  California  from  early  May  to 
August,  and  at  Salt  Lake,  Utah,  May  22  (Ridgway).  At  Fort  Gar- 
land, Colo.,  th%  young  were  just  hatched  June  21,  1873  (Henshaw). 

FaB,  migra^on. — The  latest  dates  in  Nebraska  are  in  eariy  October, 
and  the  species  has  been  noted  at  Riverdale,  Calif.,  as  late  as  Novem- 
ber 19,  1891  (Eaton). 

BnTopean  Woodeoolc    Scolopax  nutieola  Linn. 

The  European  woodcock  is  widely  distributed  in  Europe  and  west- 
ern Asia.  It  breeds  in  northern  Europe  and  northern  Asia  from 
beyond  the  Arctic  Circle  south  to  Ei^and,  Silesia,  the  Alps,  the 
Himalayas,  and  the  mountains  of  Japan;  also  on  the  Azores,  Madeira 
and  Canary  islands.  It  winters  from  the  British  Islands,i  southern 
Europe  and  China,  to  northern  Africa,  India,  and  Formosa ;  it  wanders 
occasionally  to  eastern  North  America,  and  has  occurred  in  Loudoun 
County,  Va.,  in  1873  (Coues) ;  Chester  County,  Pa.,  the  end  of  Novem- 
ber, 1886  (Stone) ;  one  was  taken  near  Shrewsbury,  N.  J.,  December 
6,  1859  (Lawrence);  one,  September,  1889,  somewhere  in  New  Jersey 
(Warren) ;  one,  probably  of  this  species,  near  Newport,  R.  I.  (Baird, 
Brewer,  and  Ridgway);  one  at  Chambly,  Quebec,  November  11,  1882 
(Wintle);  and  one  at  St.  John,  Newfoundland,  January  9,  1862 
(Sclater). 

Woodeook.     Philohela  minor  (Gmel.). 

Breeding  range. — The  woodcock  breeds  locally  throughout  most  of 
its  range  in  the  United  States,  at  least  south  to  Jacksonville,  Fla. 
(Brewster),  the  coast  of  Louisiana  (Beyer),  and  to  Neosho  Falls,  in 
southern  Kansas  (Cross).  It  will  probably  be  found  breeding  in  some 
of  the  bottomlands  of  eastern  Oklahoma.  The  breeding  range  extends 
northward  to  Pictou,  Nova  Scotia  (McKinlay) ;  Prince  Edward  Island 
(Dwight);  Chatham,  New  Brunswick  (Baxter);  the  city  of  Quebec 
(Dionne);  Bracebridge,  Ontario  (Macoun);  the  northern  peninsula 
of  Michigan,  at  Keweenaw  Point  (Kneeland) ;  extreme  northeastern 
Minnesota,  at  Elbow  Lake  (Roberts  and  Benner) ;  and  to  Winnipeg, 
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Manitoba  (ThompsoQ).  The  species  has  wandered  north  to  New- 
foundland (Bennett);  was  noted  the  end  of  August,  1879,  at  York 
Factory,  Keewatin  (Bell) ;  and  early  in  August,  1892,  on  Black  River, 
Saskatchewan  (Tyrrell),  at  latitude  59° — the  most  northern  and  also 
the  most  western  record  known.  The  woodcock  has  been  seen  several 
times  in  Colorado  near  Denver  (Smith),  though  its  regular  range 
extends  only  to  eastern  South  Dakota  and  eastern  Kansas. 

Winter  nmge. — ^The  woodcock  remains  in  the  north  until  driven 
away  by  frost,  and  the  presence  of  unfrozen  ground  is  the  factor  that 
determines  the  northern  boundaries  of  its  range  through  the  winter. 
The  larger  part  of  the  species  winter  in  the  Gulf  States  south  at  least 
to  southern  Florida  (Myers;  Scott)  and  to  southern  Texas  (Victoria; 
Mitchell),  but  in  Texas  the  species  is  very  rare.  Few  woodcock  winter 
north  of  latitude  37°,  but  these  few  aro  scattered  at  favorable  local- 
ities over  a  wide  area  north  to  Long  Island  (Giraud),  Grrafton,  Mass. 
(Mackay),  and  Vinceones,  Ind.  (Balmer).  Woodcock  have  beoa 
taken  several  times  in  December  at  St.  John,  New  Brunswick,  but  in 
each  case  they  proved  to  be  wounded  birds  (Gilbert).  The  species 
has  been  taken  once  in  the  Bermudas,  in  October,  1842  (Hmdis). 

Spring  migraHon. — Not  only  does  the  woodcock  remain  as  far  north 
as  possible  through  the  winter,  but  it  also  pushes  northward  in  spring 
as  soon  as  frost  releases  its  feeding  grounds.  Average  dates  of  spring 
arrival  are:  Renovo,  Pa.,  March  22,  earliest  March  13,  1897  (Pierce); 
Long  Island,  New  York,  March  15,  earliest  March  10,  1898;  central 
Connecticut,  average  of  twelve  years  March  20,  earliest  February  24, 
1891 ;  eastern  Massachusetts,  average  of  eight  years  March  16,  earli- 
est February  22,  1902;  southwestern  Maine,  March  29,  earliest  March 
23,  1906;  Halifax,  Nova  Scotia,  March  25,  earliest  March  10,  1890 
(Piers);  St."  John,  New  Brunswick,  April  3,  earhest  March  21,  1898 
(Banks) ;  Pictou,  Nova  Scotia,  April  12,  earliest  April  6, 1892  (McKm- 
lay ) ;  city  of  Quebec,  average  of  thirteen  years  April  1 7,  earliest  April  4, 
1890  (Dionne);  Hillsboro,  Iowa,  March  17,  earliest  March  15,  1898 
(Savage);  Waterloo,  Ind.,  March  11,  earliest  March  1,  1906  (Link); 
Oberlin,  Ohio,  March  21,  earliest  March  10, 1902  (Jones);  Petersbui^, 
Mich.,  March  17,  earhest  March  2,  1887  (Trombley);  Chicago,  111., 
March  26,  earliest  March  22,  1884  (Wentworth);  southern  Ontario, 
April  2,  earliest  March  26,  1901;  Ottawa,  Ontario,  May  1,  earliest 
April  20,  1890  (White);  Quebec,  Canada,  earhest  April  20,  1907 
(Dionne). 

One  of  the  most  pronounced  peculiarities  of  the  woodcock  is  the 
early  date  at  which  it  breeds,  especially  in  the  Gulf  States.  Young 
a  few  days  old  were  found  January  29, 1890,  at  Covington,  La.  (Beyer), 
which  requires  that  the  eggs  should  have  been  deposited  in  December. 
Young  a  week  old  were  noted  at  Jacksonville,  Fla.,  March  10,  1877 
(Brewster);  young  at  Sourlake, Tex., March  22, 1905  (Gaut);  young 
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a  week  old  at  Falls  Church,  Va.,  April  18,  1897  (Riley);  young  just 
hatched,  Norwich,Conn.,  April5, 1888  (Rawson);  young  just  hatched, 
Spearville,  Ind.,  April  13,  1894  (Bamett) ;  youi^,  Oberlm,  Ohio, 
April  19,  1901  OBaird);  while  ^gs  have  been  taken  at  Caper  Island, 
South CaroUna,  February  13,  1903  (Wayne);  Raleigh,  N.  C,  March 
9,  1892  (Brimley);  Lower  Cedar  Point,  Maryland,  February  25, 
1891  (Todd);  Fallfltown,  Md.,  March  30,  1880  (Kirkwood);  Law- 
renceville,  N.  J.,  March  14,  1889  (PhillipB) ;  Rockland,  Me.,  i^ril  26, 
1886  (Noiris);  Wheatland,  Ind.,  March  14,  1882  (Ridgway);  and  at 
Vermihon,  S.  Dak.,  April  21,  1884  (Agerabor^). 

The  average  date  of  the  last  woodcock  seen  at  Ottawa,  Ontario,  is 
October  19,  latest  October  23,  1885  (White);  average  southern  On- 
tario October  21,  latest  November  6,  1889;  usually  leave  Montreal, 
Canada,  about  October  20,  but  were  seen  in  1S80  to  December  16 
(Wintle);  St.  John,  New  Brunswick,  average  date  of  the  last  seen 
November  10,  latest  November  13,  1888  (Banks);  Halifax,  Nova 
Scotia,  average  November  6,  latest  December  4,  1895  (Piers) ;  south- 
western Maine,  average  of  nine  years  October  22,  latest  November 
23,  1900. 

BarDp«aii.Bnip«.    GaUinago  gallmago  (Linn.). 

The  European  snipe  is  an  Old  World  species  breeding  in  Iceland 
and  throughout  northern  Europe  and  Siberia  and  south  to  the  Alps, 
southern  Russia,  and  Turkestan.  It  winters  south  to  northern 
Africa  and  to  China,  Formosa,  and  the  Philippines.  It  has  been 
taken  twice  in  the  Bermudas — December  24  and  29,  1847  (Reid), 
and  three  times  in  Greenland — at  Nanortalik,  September  6,  1840; 
at  Fiskenaes,  October,  1845,  both  on  the  west  coast  of  Greenland 
(Winge);  and  the  third  instance  was  May  29,  1902,  at  Angmagsalik, 
on  the  eastern  coast  (Helms).  A  specimen  in  the  British  Museum 
is  marked  as  having  come  from  Canada,  but  nothing  is  known  of  its 
history. 

Wilson  Sn^e.    Qallinago  dtlicata  (Ord). 

Breeding  range. — The  northern  limit  of  the  breeding  range- of  the 
Wilson  snipe  extends  from  Newfoundland  (Reeks)  and  northern 
Ungava  (near  Fort  Chimo;  Turner)  to  northern  Mackenzie  (Dease 
River;  Ilanbury)  and  (Fort  Anderson;  ilacFarlane),  northern  Yu- 
kon (La  Pierre  House;  Catalogue  United  States  National  Museum), 
and  northwestern  Alaska  (Kowak  Rirer;  Grinnell),  apparently  fol- 
lowing closely  the  limit  of  trees.  Snipe  have  been  noted  a  few  times 
on  the  west  coast  of  Greenland  (Winge),  but  there  is  nothing  to 
prove  that  they  breed  in  that  country.  The  species  breeds  south  to 
New  Jersey  (Trenton;  Abbott),  northern  Indiana  (Davis  Station; 
Deane),  northern  Illinois  (Waukegon;  Nelson),  northern  Iowa; 
(Union  Slough,  Kossuth  County;  Anderson),  southern  Colorado 
(San  Juan  County;  Drew),  northern  Nevada  (Ridgway),  and  north- 
ern California  (Eagle  I..ake;  catalogue  egg  collection,  United  States 
National  Museum). 
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Winter  range, — During  the  winter  season  some  Wilson  snipe  leave 
the  United  Statea  and  pass  even  to  northern  South  America,  on  the 
east  side  to  Rio  Janeiro  (Pelaeln)  and  on  the  wrat  to  Medellin,  Colom- 
bia (Sclater  and  Salvin).  A  few  winter  in  the  Leaser  Antilles  and 
many  in  Jamaica,  Cuba,  and  the  Bahamas.  The  species  is  common 
in  Mexico  and  Guatemala,  less  common  in  the  remainder  of  Central 
America.  A  lai^e  part  of  the  species  winters  in  the  southern  United 
States,  where  it  wna  formeriy  enormously  abundant.  No  exact 
limit  can  be  given  to  the  northern  range  in  winter.  The  Wilson 
snipe  can  not  live  where  the  ground  is  frozen.  Hence  the  normal 
□ortheni  winter  limit  would  extend  from  North  Carolina  through 
Arkansas  to  New  Mexico  and  on  the  Pacific  slope  to  northern  Cali- 
fornia. But  many  snipe  pass  the  winter  much  north  of  the  zone  of 
frozen  ^^und,  feeding  about  streams  or  springs.  A  few  can  be  found 
almost  every  winter  on  Cape  Cod,  Massachusetts  (Mackay),  and  apair 
were  seen  during  January  and  February,  1896,  as  far  north  even  as 
Wolfville,  Nova  Scotia  (Tufts).  From  the  Mississippi  Valley  snipe 
are  reported  as  wintering  north  to  northern  Illinois  and  northern 
Nebraska  (Bruner,  Woleott,  and  Swenk),  while  in  the  Rocky  Moun- 
tains of  Colorado  at  8,000-feet  near  Sweetwater  Lake,  the  presence 
of  warm  springs  has  enabled  them  to  remain  the  entire  winter, 
though  the  air  temperature  fell  to  — 30"  F.  (Gilmore).  They  have 
been  known  also  to  winter  in  northern  Montana  (Coubeaux)  and 
northern  Washington  (Snyder).  A  few  snipe  appear  almost  every 
fall  in  the  Bermuda  Islands  (Jardine)  and  sometimes  remain  through 
the  winter,  though  usually  they  are  rare  in  spring. 

Sprijig  migration, — A  series  of  nearly  twenty  years  of  observations 
near  Alexandria,  Va.,  gives  the  average'  date  of  arrival  as  March  8, 
with  the  earliest  February  17,  1897  (Greenwood);  the  species  is 
most  common  the  last  week  in  March.  The  average  date  of  arrival 
in  central  New  Jersey  is  March  22,  earliest  March  4,  1877,  Some 
other  dat«8  of  arrival  are:  Central  Connecticut,  average  March  23, 
eM*lie8t  March  18,  1894;  eastern  Massachusetts,  average  April  2, 
eariiest  March  21,  1887;  southwestern  Maine,  average  April  27, 
eariiest  April  14,  1897;  Scotch  Lake,  New  Brunswick,  earliest  April 
6,  1907  (Moore);  Pictou,  Nova  Scotia,  average  April  19,  earliest 
April  11,  1889  (Mackinlay);  city  of  Quebec,  average  April  23, 
earliest  April  18,  1899  (Dionne). 

The  movements  in  the  Mississippi  Valley  are  at  closely  corre- 
sponding dates:  Central  Missouri,  average  date  of  arrival  March  13, 
earliest  February  17,  1897;  Oberlin,  Ohio,  average  March  28,  earliest 
March  19,  1897  (Jones);  Chicago,  111.,  average  April  3,  earliest 
March  17,  1894  (Blackwelder) ;  southern  Michigan,  average  April  3, 
earliest  March  21,  1893;  southern  Ontario,  average  April  15,  earliest 
April  1 ,  1900 ;  Ottawa,  Ontario,  average  April  26,  earliest  April  12, 1902 
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(White);  Keokuk,  Iowa,  average  March  23,  eariiest  March  13,  1900 
(Currier);  central  Iowa,  average  March  22,  earliest  March  11,  1897; 
southern  Wisconsin,  average  March  30,  earliest  March  18,  1894; 
Heron  Lake,  Minn.,  averageApril  5,  earliest  April  1, 1888  (Miller);  cen- 
tral South  Dakota,  average  April  11,  earliest  April  7,  1890;  Aweme, 
Manitoba,  average  April  24,  earUest  April  IS,  1896  (Criddle);  central 
Montana,  average  April  4,  earliest  March  27,  1894;  Rathdnim, 
Idaho,  average  April  14,  earliest  April  8,  1899  (Danby);  Okanagan 
Landing,  British  Columbia,  April  8,  1907  (Brooks);  Bulyea,  Alberta, 
April  27,  1904  (Huck);  near  Fort  Providence,  Mackenzie,  May  2, 
1904,  and  May  1,  1905  (Jones);  Fort  Simpson,  Mackenzie,  May  10, 
1904  (Preble);  Nushagak,  Alaska,  April  25,  1882  (McKay);  Fort 
Reliance,  Yukon,  May  2  (Sharpe);  Fort  Kenai,  Alaska,  May  5,  1869 
CBischoff);  Nulato,Alaska,May21,1868{Dall);  KowakRiver.AJaska, 
May  22,  1899  (Grinnell). 

In  southern  Louisiana  the  average  date  of  departure  is  April  19, 
latest  April  30,  1887;  Raleigh,  N.  C,  average  April  26,  latest 
April  28,  1898  (Brimley);  central  Nebraska,  averse  April  27,  latest 
May  18,  1899;  Chicago,  lU.,  average  May  4,  latest  May  6, 1904  (Dear- 
born); Oberlin,  Ohio,  average  May  5,  latest  May  16,'  1904  (Jonee). 
Some  late  dates  of  the  last  seen  are:  San  Jose,  Costa  Rica,  February 
16,  1890  (Cherrie);  Gainesville,  Fla.,  April  15,  1887  (Chapman); 
Lake  Ellis,  N.  C,  May  9,  1906  (Brimley);  Washington,  D.  C,  May 
4,  1900  (Preble);  Bay  St.  Louis,  Miss.,  May  10,  1902  (Alhson);  Dal- 
las, Tex.,  May  1,  1898  (Mayer);  Loi^  Pine,  Nebr.,  May  18,  1899 
(Bates). 

Eggs  have  been  taken  at  Meadville,  Pa. ,  May  13, 1875  (Huidekoper) ; 
young  about  two  days  old  at  Trenton,  N.  J,,  May  26,  1876  (Abbott); 
eggs  at  Branchport,  N.  Y.,  May  20,  1896  (Stone);  near  Waukegan, 
111.,  April  24,  1896  (Deane);  Davis  Station,  Ind.,  April  24,  1898 
(Deane);  Pewaukee,  Wis.,  May  12,  1871  (Goss);  Elk  River,  Miim., 
May 24,  1884  (Bailey);  MinneapoUs,  Minn., May  14,  1887  (Cantwell); 
American  Fork,  Utah,  April  29  (Johnson);  Fort  Klamath,  Oreg., 
May  20,  1883  (Bendire);  Yukon  River,  Alaska,  May  28,  1861;  Fort 
Resolution,  Mackenzie,  May  30,  1864  (Lockhart) ;  Shumagin  Islands, 
Alaska.June,  1895  (Call). 

Few  of  the  shorebirds  suffer  so  much  from  spring  shooting  as  the 
Wilson  snipe.  All  winter  long  in  the  swamps  of  the  southern  States 
it  is  persecuted  by  hunters,  and  as  it  moves  northward  it  meets  a 
fusillade  throughout  its  whole  course.  In  the  central  parts  of  the 
South  shooting  is  at  its  height  early  in  March,  and  just  south  of  the 
breeding  range  the  bulk  of  the  birds  pass  early  in  April. 

FaU  migration. — July  birds  south  of  the  breeding  grounds  are  very 
rare,  thou^  they  have  been  noted  at  Bay  St.  Louis,  Miss.,  on  the 
very  early  date  of  July  29,  1901  (Allison).    Some  dates  of  arrival 
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in  the  fall  are:  Washington,  D.  C,  August  30,  1894  (Richmond); 
Progmore,  S.  C,  September  16,  1885  (Hoxie);  northern  Florida, 
average  September  26,  earliest  September  20,  1904  (Williams); 
southern  Louisiana,  average  August  29,  earliest  August  26,  1901 
(Ballowe);  Lincohi,  Nebr.,  August  7,  1900  (Wolcott);  San  Beraar- 
dino  River,  Sonora,  August  19,  1893  (Meams);  San  Jose  del  Cabo, 
Lower  California,  August  28,  1887  (Breirater) ;  San  Jose,  Costa  Rica, 
October  9,  1889  (Cherrie;)  Bermudas,  September  13  (Reid);  Bar- 
bados, West  Indies,  October  11,  1886  (Manning).  The  hunter  near 
Newport,  R.  I.,  secured  scarcely  a  third  as  many  snipe  in  the  fall  as 
in  the  spring— 466  birds  in  the  eight  years;  earliest  July  30,  1870, 
latest  November  14,  1871.  The  average  dates  were  August  19  to 
October  27  (Sturtevant) . 

Some  dates  of  the  last  seen  are:  Near  Jasper  House,  Alberta, 
September  13,  1896  (Loring);  Aweme,  Manitoba,  aver^;e  October 
11,  latest  November  7,  1907  (Criddle);  Lanesboro,  Minn.,  October 
31,  1887  (Hvoslef);  Keokuk,  Iowa,  aver^;e  November  23,  latest 
November  28,  1889  (Currier);  Oberlin,  Ohio,  latest  November  22, 
1890  (Jones);  Ottawa,  Ontario,  average  November  2,  latest  Novem- 
ber 18,  1900  (White);  Chicago,  III.,  average  October  31,  latest 
November  13,  1885  (Holmes);  St.  John,  New  Brunswick,  November 
5,  1889  (Banks);  Halifax,  Nova  Scotia,  average  November  23, 
latest  December  3,  1894  (Piers);  southwestern  Maine,  average  Octo- 
ber 21,  latest  November  8,  1873;  Montreal,  Canada,  average  October 
30,  latest  November  13,  1897  (Wintle). 

Oreat  Snipe.    Oallinago  Toedia  (Lathaja). 

The  great  snipe  is  a  species  of  wide  distribution  in  the  Eastern 
Hemisphere.  Its  breeding  range  extends  from  the  Scandinavian 
Peninsula  to  the  Yenisei  River  of  Siberia  and  from  Prussia  north  to 
at  least  71"  north  latitude.  The  winter  home  is  from  the  Mediterra- 
nean to  South  Africa,  and  during  its  migration  the  species  occurs 
from  Great  Britain  to  Persia. 

The  only  record  for  the  Western  Hemisphere  is  that  of  a  skin  pre- 
sented by  the  Hudson's  Bay  Company  to  the  British  Museum  (Sharpe). 
There  is  no  reason  for  doubting  that  the  specimen  was  taken  in 
Canada,  but  no  definite  locaEty  can  be  assigned. 

Dowitoli«r.     Maarorhamphut  grueut  (Gmel.). 

Breeding  range. — The  nest  and  eggs  of  the  dowitcher  are  not  yet 
known  to  science,  nor  has  the  species  been  seen  in  simuner  at  any 
place  where  it  was  probably  breeding.  The  dowitcher  is  a  conunoD 
migrant  on  the  coasts  of  New  Jersey,  New  York,  Rhode  Island,  and 
Massachusetts,  and  in  fall  is  sometimes  very  abundant.  Farther 
north  its  numbers  decrease;  New  Hampshire,  tolerably  common  in 
fall,  no  spring  records;  Maine,  tolerably  common  spring  and  fall; 
Quebec,  rare  migrant;  New  Brunswick,  no  records;  Nova  Scotia, 
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once  (Shaipd);  Prince  Edward  Island,  once;  Ungava,  a  few  in 
August,  1860,  at  Henlej  Harbor  (Coues),  one  June  10,  1863,  at  Fort 
Chimo  (Turner).  North  of  Ungava,  the  only  record  is  that  of  a 
single  accidental  occurrence  at  Fiskenaes,  Greenland  (Reinhardt). 
Evidently  the  dowitcher  does  not  breed  in  anj  numbers  on  the 
eastern  coast  of  Ungava.  The  probability  that  it  does  not  breed 
there  at  all  is  strengthened  by  the  fact  that  several  first  class  observers, 
who  during  the  fall  migration  were  in  the  Gulf  of  St.  Lawrence,  did 
not  see  any  of  the  birds.  It  undoubtedly  does  not  go  into  north- 
eastern Keewatin  and  the  islands  of  the  Province  of  Franklin,  for  it 
is  not  reported  by  the  various  expeditions  that  have  traveled  and 
wintered  in  those  districts,  while  the  specimens  taken  on  the  west 
coast  of  Hudson  Bay  belong  to  the  form  called  acolopaceue.  The 
only  district  left  for  the  breeding  ground  is  the  interior  of  Ungava 
and  the  eastern  shore  of  Hudson  Bay. 

Winter  range. — The  dowitcher  ranges  south  in  winter  through  the 
West  Indies  to  the  northern  coast  of  South  America  and  to  the 
Amazon  River  (Sharpe).  It  remains  at  least  aa  far  north  as  northern 
Florida  (Worthington)  and  probably  a  few  as  far  west  on  the  Gulf 
coast  as  Louisiana. 

Spring  migration. — The  first  one  seen  in  1890  at  Darien,  Ga.,  was 
on  March  20  (Worthington);  the  average  date  of  arrival  on  the 
southern  coast  of  South  Carolina  is  March  23,  earliest  March  17, 
1885  (Hoxie);  central  North  Carolina,  average  April  30;  Pea  and 
Bodie  Islands,  North  Carolina,  April  27,  1905  (Bishop) ;  Long  Beach, 
New  Jersey,  May  13,  1877  (Scott). 

The  species  is  rare  west  of  the  Allegheny  Mountains,  but  a  few 
specimens  have  been  reported:  Near  Chicago,  111.,  May  6,  1893 
(Woodruff);  Toronto,  Ontario,  not  common  May  16-31.  This  last 
locality  seems  to  be  about  as  far  west  as  the  dowitcher  occurs  regu- 
larly, though  formerly  it  probably  ranged  west  to  Lake  Michigan. 

The  species  is  not  uncommon  on  the  coast  of  Florida  throughout 
the  summer,  but  the  individuals  remaining  so  far  south  do  not 
assume  the  breeding  plumage  (Scott).  Migrants  are  common  in 
Florida  until  the  last  week  in  May,  and  on  the  coast  farther  north 
the  last  leave  for  the  breeding  grounds  about  the  first  of  June  (Scott). 

FaU  migration. — The  first  migrants  appear  on  the  New  England 
coast  early  in  July:  Edgartown,  Mass.,  July  4,  1891  (Worth);  near 
Newport,  R,  I.,  July  7,  1871  (Sturtevant) ;  Long  Beach,  New  Jersey, 
July  6,  1877  (Scott);  Bone  Island,  Virginia,  July  14,  1880  (Ridgway); 
Erie,  Pa.,  July  19,  1892  (Todd);  Pea  and  Bodie  islands,  North  Caro- 
lina, July  7,  1904  (Bishop);  Barbados,  West  Indies,  August  24,  1888 
(Feilden).  A  market  hunter  near  Newport,  R.  I.,  shot  1,058  dowitch- 
era  during  1867-1874— extreme  dates  July  7,  1871,  and  October  20, 
1870^  and  average  date  of  arrival  July  17  (Sturtevant).    Some  dates 

logic 


28  NOBTH   AMBBIGAH  8H0BEBIBD6. 

of  the  last  seen  are:  Henley  Harbor,  Ungava,  August  21,  1860 
(Coues);  Montreal,  Canada,  September  27,  1892  (Wintle);  Toronto, 
Ontario,  September  15,  1889  (Fleming). 

Loii^biU«d  Dowitcher.     MaeroHutmphtu  jfrUeiu  teohpaceut  (Say). 

Breeding  range. — The  long-billed  dowitcher  was  found  as  a  fairly 
common  breeder  in  the  Anderson  River  region,  Mackenzie  (Mac- 
Farlane),  and  breeds  thence  west  along  the  Arctic  coast  to  Point 
Barrow,  Alaska  (Murdoch),  though  not  commonly.  It  is  an  abun- 
dant breeder  at  the  mouth  of  the  Yukon  and  on  the  shores  of  Norton 
Sound  (Nelson).  The  species  is  known  from  the  northern  coast  of 
eastern  Siberia  (Palmen),  but  as  yet  has  not  been  found  there  breeding. 
'Wilder  range. — The  principal  winter  home  seems  to  be  the  shores 
of  the  Gulf  of  Mexico;  the  species  is  common  as  far  east  as  the  Gulf 
coast  of  Florida  (Scott),  and  a  few  pass  on  to  Cuba  (Lawrence).  It 
is  common  in  Mexico  and  Guatemala,  has  been  recorded  as  far  south 
as  Costa  Rica  (Frantzius),  and  it  is  probably  this  form  that  occurs 
in  Panama  (Lawrence). 

Some  form  of  the  dowitcher  occurs  on  the  coast  of  Ecuador  (Sal- 
vadori  and  Festa)  and  in  Peru  as  far  south  as  Tumbez  (Taczanowsld), 
but  whether  the  eastern  or  western  form  has  not  yet  been  ascertained. 

Migration  raTijre.— There  is  a  decided  easterly  fall  migration  which 
brings  quite  a  number  of  long-billed  dowitchers  to  the  Atlantic  coast 
of  the  .United  States.  They  are  fairiy  common  from  Long  Island 
southward,  and  a  few  have  been  taken  on  the  coasts  of  Rhode  Island 
(Howe  and  Sturtevant)  and  Massachusetts  (Brewer);  and  one, 
August  12,  1891,  at  Hamilton,  Ontario  (Fleming).  This  is  the  form 
common  in  the  Mississippi  Valley  and  it  is  also  more  common  than 
griaeus,  at  least  as  far  east  as  Ohio.  There  is  one  record  of  its  accidental 
occurrence  in  Japan  (specimen  in  United  States  National  Museum). 

Spring  migration. — The  long-billed  dowitcher  is  only  a  straggler  in 
spring  on  the  Atlantic  coast,  but  has  been  recorded  at  Washington, 
D.  C,  in  April,  1884  (Smith  and  Pahner);  Cape  May,  N.  J.,  May, 
1848  (specimen  in  United  States  National  Museum) ;  while  on  Long 
Island,  New  York,  a  very  early  individual  was  seen  March  20  (Law- 
rence). The  species  normally  reaches  northern  Indiana  and  northern 
Illinois  late  in  April,  but  one  was  taken  in  1889  at  English  Lake, 
Indiana,  on  the  early  date  of  March  11  (Butler).  It  was  enormously 
abimdant  along  the  west  shores  of  Lake  Michigan  in  the  early  days 
of  the  settlement  of  the  country,  but  of  late  years  has  become  quite 
rare.  Some  dates  of  arrival  farther  west  are:  Fort  Brown,  Tex., 
March  27,  1853  (Cassm);  Corpus  Cluisti,  Tex.,  March  24,  1889 
(Sennett);  Lawrence,  Kans.,  April  19,  1873  (Snow);  Omaha,  Nebr., 
April  28,  1856  (Cassm);  Cheyenne,  Wyo.,  May  3,  1889  (Bond); 
Fort  Kenai,  Alaska,  May  4,  1869  (Osgood);  St.  Michael,  Alaska, 
May  18,   1877  (specimen  in  Sennett  collection);     Fort  Anderson, 
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Mackenzie,  May  28,  1865  (MacFarlane) ;  Point  Barrow,  Alaska, 
JuDB  19,  1882  (Murdoch). 

Eg^  were  taken  at  St.  Michael,  Alaska,  May  23,  18S0  (N^son); 
near  Fort  Anderson,  Mackenzie,  June  21,  1864,  and  June  15,  1865 
(MacFarlane) ;  incubating  birds  were  taken  at  Point  Barrow,  Alaska, 
June  28,  1883  (Murdoch). 

FaU  migra^Mi. — Southward-bound  migrante  were  abundant  July 
31,  1900,  on  the  west  shore  of  Hudson  Bay  near  Fort  Churchill 
(I^ble),  and  this  must  have  been  nearly  the  last  of  the  migration, 
for  none  were  seen  after  three  days  later.  By  this  date  the  earliest 
migrant  were  already  far  south,  as  shown  by  the  following  dates  of 
arrival:  Fort  K<«nai,  Alaska,  July  20,  1869  (Osgood);  Tulare  L^e, 
Calif.,  July  8,  1907  (Goldman);  Hay  Creek,  Saskatchewan,  July  3, 
1906  (Bent);  Denver,  Colo.,  July  24,  1873  (Henshaw);  Long  Island, 
New  York,  July  23,  1884  (Dutcher);  Pea  and  Bodie  islands.  North 
Carolina,  July  7,  1904  (Bishop);  San  Mateo,  Oaxaca,  August  12, 
1869  (specimen  in  United  States  National  Museum). 

The  last  were  seen  at  Point  Barrow,  Alaska,  August  17,  1882 
Odurdoch),  and  August  26,  1S97  (Stone);  Chilliwack,  British  Colum- 
bia, October  29, 1888  (Brooks) ;  Hutton  Lake,  Wyoming,  October  14, 
1899  (Knight);  Mimbres,  Ariz.,  October  22,  1873  (Henshaw);  Souris 
River,  North  Dakota,  October  1,  1873  (Coues);  Lincoln,  Nebr., 
October  20,  1900  (Wolcott);  Long  Island,  New  York,  October  15, 
1884  (Lawrence). 

StQt  Baadp^ar.     Micropalama  himantopvj  (Bonap.). 

Breeding  ranj?*.— Information  concerning  the  nesting  of  the  stilt 
sandpiper  is  very  meager.  Several  sets  of  ^gs  and  some  young 
birds  were  taken  at  Franklin  Bay  on  the  Arctic  coast  of  Mackenzie 
and  one  nest  was  found  at  Rendezvous  Lake,  a  few  miles  back  from 
the  coast  (MacFarlane).  A  Biological  Survey  party  found  young  of 
the  year  (probably  migrante)  July  19,  1900,  near  York  Factory, 
Keewatin,  and  noted  old  birds  August  12  near  Cape  Eskimo  (Preble). 
The  young  were  probably  hatched  somewhere  on  the  Barren  Grounds 
north  of  York  Factory.  The  record  from  these  regions  seems  to  be 
the  only  data  so  far  obtained  bearing  on  the  smnmer  home  of  the 
species.  It  is  probably  safe  to  say  that  the  breeding  range  extends 
along  the  Arctic  coast  and  the  adjoining  tundras  from  near  the  mouth 
of  the  Mackenzie  to  tbe  tree  limit  on  the  western  shores  of  Hudson 
Bay. 

WiiUer  ranje.— If  the  winter  home  is, to  be  determined  solely  by 
specimens  noted  or  taken  in  winter,  then  it  must  be  said  that  the 
winter  home  of  the  stilt  sandpiper  is  imknown;  for  there  seem  to  be 
only  two  records  of  the  species  anywhere  for  the  months  of  November, 
December,  and  January.  One  of  these  is  in  Mexico  (Ferrari-Perez) 
and  the  other  in  Texas  (Swinett),  and  probably  both  were  accidental 
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occurrences.  This  is  one  of  the  rarer  sandpipers  and  the  total 
number  of  individuals  is  not  great.  The  species  is  apparently  most 
common  on  the  Atlantic  coast,  while  a  smaller  number  occur  around 
the  Great  L^es  and  along  the  eastern  edge  of  the  Great  Plains  in  the 
line  leading  to  the  coast  of  southern  Texas.  The  winter  home  is 
therefore  to  be  sought  in  a  southerly  direction  from  the  eastern 
United  States.  The  total  records  for  the  whole  of  Central  America 
are  only  three,  one  each  in  Guatemala  (Sclater  and  Salviu),  Nicaragua 
(Sharpe),  and  Costa  Rica  (Zeledon);  while  the  species  is  recorded  aa 
a  tolerably  common  migrant  in  each  of  the  Greater  Antilles  and  in 
six  islands  of  the  Lesser,  but  as  more  common  in  the  Lesser  than  the 
Greater  Antilles.  This  latter  fact  indicates  that  the  principal  winter 
home  lies  along  the  Atlantic  coast  of  South  America,  although  records 
to  substantiate  this  supposition  are  lacking.  The  South  American 
records  are  as  follows:  Cienega,  Colombia,  September  13  (Allen); 
Barbahoyo  (Sclater)  and  Vinces  (Salvadori  and  Festa),  Ecuador, 
each  in  September;  Yquitos,  Peru,  September  and  August  (Sharpe); 
Chorillos,  Peru  (Taczanowski) ;  Neuta,  Peru,  September,  October, 
March,  and  April  (Sclater  and  Salviu);  Falls  of  the  Madeira,  Bolivia, 
October  (Allen) ;  Ilha  Grande,  Brazil,  Atigust  (Sharpe),  and  Matto 
Grosso,  Brazil,  October  (Pelzeln).  There  remain  the  records  of 
specimens  taken  in  Chile  (Sharpe)  and  at  Colonia,  Uruguay  (Sharpe), 
without  date  of  capture.  Present  knowledge  is  therefore  summed  up 
by  the  statement:  It  winters  in  South  America,  south  to  Chile  and 
Uruguay.  One  specimen  is  recorded  as  taken  at  Laguna  del  Rosario, 
Mexico,  in  January  (Ferrari-Perez),  and  one  at  Corpus  Christi,  Tex., 
January  19,  1890  (Sennett).  As  already  stated,  it  is  not  probable 
that  the  stilt  sandpiper  winters  regularly  at  either  of  these  localities. 
One  taken  February  8,  1S92,  at  Manzanillo,  Mexico,  by  Nelson  and 
Goldman  of  the  Biolc^cal  Survey,  may  have  been  an  early  spring 
migrant. 

Spring  migration. — The  species  is  rare  in  spring  migration  along  the 
Atlantic  coast—indeed,  the  records  are  so  few  that  it  might  be  called 
occasional  or  even  accidental.  Some  of  these  records  are:  Jamaica, 
April  (March) ;  Cuba,  April  (Gundlach) ;  Sullivan  Island,  South  Caro- 
lina, May  11,  1885  (Sennett) ;  Cape  Hatteras,  North  Carolina,  May  19, 
1898  (Pearson);  Long  Island,  New  York,  once  in  May  (Chapman), 
one  June  16,  1863  (specimen  in  United  States  National  Museum) ; 
Rhode  Island,  May  9,  1895  (Howe  and  Sturtevant).  The  principal 
route  of  spring  migration  seems  to  be  up  the  Mississippi  Valley  and 
particularly  along  the  direct  course  from  the  coast  of  Texas  to  Great 
Slave  Lake.  Most  of  the  dates  of  arrival  are  in  May.  Some  of  the 
more  northern  are:  Indian  Head,  Saskatchewan,  May  18,  1892 
(Matioun);  Fort  Resolution,  Mackenzie,  May  19,  1860  (Kennicott); 
Cheyenne,  Wyo.,  May  25,  1889  (Bond) ;  Fort  Chipewyan  Albtrta, 
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June  6, 1893  (Russell) ;  the  last  one  noted  at  Indian  Head  in  1892  waa 
June  5  (Macoun).  Eggs  were  taken  on  Anderson  BJTer,  Mackenzie, 
June  24,  1863;  at  Rendezvous  Lake,  June  27,  1865;  and  young  at 
Franklin  Bay,  July  8,  1865  (MacParlane). 

FaU  migration. — That  fall  migration  begins  as  early  as  possible  is 
evidenced  by  the  presence  of  the  species  in  Peru  and  Brazil  by 
August.  It  is  said  to  srrive  on  Grenada  and  Barbados,  West  Indies, 
in  July,  and  the  earliest  records  on  the  Atlantic  coast  of  each  of  the 
New  England  States  is  in  the  same  month — earUest  July  6,  1874, 
near  Newport,  R.  I.  (Sturtevant).  As  late  as  1879  Doctor  Brewer 
stated  that  it  was  not  yet  known  to  be  a  regular  migrant  in  this 
region,  while  a  gunner  near  Newport,  R.  I.,  had  listed  279  individu- 
als, shot  in  1867-1874,  the  dates  ranging  from  July  6  to  September 
19  (Sturtevant),  but  these  records  were  not  published  until  1901. 
Along  this  part  of  its  course  the  species  is  most  common  in  August, 
and  most  have  departed  by  early  September.  Some  late  dates  are: 
Newfoundland,  one  September,  1867  (Reeks) ;  St.  John,  New  Bruns- 
wick, September  8,  1881  (Chamberlain);  Portland,  Me.,  October  13, 
1906  (Eastman);  Key  West,  Fla.,  November  1,  1888  (Scott);  Bar- 
bados (Feilden),  Grenada  (Wells),  and  in  Trinidad  (Leotaud),  a  few 
remain  until  October.  The  species  has  been  noted  as  casual  or  acci- 
dental in  Colorado  (Thome),  Montana  (Coues),  British  Columbia 
(Brooks),  and  Bermuda  (Hurdis). 

Kiot.  Tnnga  eaniUut  Linn. 
Breeding  range. — The  summer  range  of  the  knot  is  almost  ctrcum- 
potar,  extending  from  Iceland  across  the  whole  of  Arctic  America  and 
westward  to  northwestern  Siberia.  The  species  has  also  been  taken 
once  in  Spitzbergen,  but  seems  in  general  to  be  lacking  in  the  Arctic 
regions  north  of  Europe.  There  b  every  reason  for  believing  that 
the  species  breeds  locally  throughout  its  summer  range,  but  authentic 
eggs  are  a  great  desideratum.  Eggs  claimed  to  be  positively  identi- 
fied have  been  collected  at  four  localities:  Fort  Conger,  Grinnell  L<snd, 
June  9,  1883  (Greely);  Disko,  Greenland,  1875  (Seebohm);  Iceland, 
June  17,  1898  (Ottosson);  Taimyr  Penmsula,  Siberia,  July  6,  1901 
(Dresser).  These  eggs  differ  so  much  in  size,  shape,  and  coloration 
that  some  of  them  must  have  been  wrongly  identified.  One  of  the 
late^  expeditions  into  the  Arctic  regions  saw  young  at  Goose  Fiord, 
latitude  76°  30'  N.,  but  found  no  eggs  (Sverdrup).  The  species  waa 
found  breeding  commonly  at  IglooUk  on  Melville  Peninsula,  latitude 
69°,  in  the  summer  of  1823  (Parry),  but  none  of  the  many  eggs  col- 
lected were  preserved.  Three  years  earlier  it  had  been  noted  aa  an 
abundant  breeder  on  Melville  Island  (Sabine).  At  that  time  the  bird 
was  undoubtedly  many  times  more  common  than  now.  The  Iceland 
record  at  66°  latitude  is  the  most  southern  breeding  record,  and  nest- 
lings have  been  taken  on  Qrinnell  Land  at  82°  44'  latitude.  These 
represent  the  extremes  of  the  breeding  range. 
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Winter  range.— The  breeding  knots  of  Siberia  go  south  in  winter 
to  soutbem  Africa,  India,  Australia,  and  New  Zealand;  those  from 
Arctic  America  winter  in  South  America,  south  to  Tierra  del  Fu^o, 
where  they  were  found  to  be  common  February,  1S95  (Sehalow). 
The  species  is  recorded  locally  from  the  coasts  of  South  America,  but 
present  data  are  not  sufficient  to  define  the  northern  limits  of  the 
winter  range.  It  is  not  probable  that  the  knot  winters  regularly 
anywhere  north  of  South  America,  and  all  records  to  the  contrary, 
as  the  three  seen  in  January,  1890,  on  Muskeget,  Mass.  (Mackay), 
must  be  considered  as  accidental.  On  Barbados  the  species  has  been 
noted  as  late  as  December  27,  1SS6  (Manning),  but  it  is  there  con- 
sidered to  be  only  a  migrant. 

MiffraHon  range. — Tlie  principal  migration  route  is  along  the  Atlan- 
tic coast,  where  the  knot  is  known  locally  from  Florida  to  Newfound- 
land, and  was  formerly  quite  common.  There  are  notable  gaps  in 
the  records  of  this  species.  It  is  known  locally  as  a  tolerably  com- 
mon migrant  throughout  the  Mississippi  Valley  east  of  the  ninety- 
eighth  meridian,  but  apparently  these  Mississippi  Valley  birds  pass 
north  and  a  little  east  to  Hudson  Bay  and  thence  to  the  Arctic 
islands,  for  the  species  is  unrecorded  in  the  whole  interior  of  Canada 
west  of  Hudson  Bay,  and  has  not  been  found  even  on  the  Arctic 
coast  of  Mackenzie.  Southward  there  is  another  break  in  the  rec- 
ords, for  the  specimen  taken  April  13,  1904,  at  Rivera,  Veracruz 
(Piper),  seems  to  be  the  first  and  only  record  for  Mexico,  and  there 
is  none  for  Central  America,  though  the  species  is  moderately  com- 
mon ia  Texas  south  to  Corpus  Christi  (Sennett).  A  few  individuals 
of  this  species  have  been  seen  in  migration  on  the  Pacific  coast  from 
San  Diego,  CaUf.  (Dwight),  to  Cape  Blossom,  Alaska  (Qrinnell). 

Spring  migration. — ^The  knot  arrives  on  the  United  States  coast  in 
April,  but  the  lai^er  flocks  come  about  the  middle  of  May,  and  there 
is  no  apparent  difference  in  the  dates  for  the  whole  coast  from  Florida 
to  Massachusetts.  An  early  date  is  March  28,  at  Grand  Isle,  Louisi- 
ana (Beyer,  Allison,  and  Kopman).  Near  the  northern  limit  of  the 
range  some  dates  of  arrival  are:  Point  Barrow,  latitude  71°  20'  N., 
May  30,  1883  (Murdoch);  Fort  Conger,  latitude  81°  40'  N.,  June  3, 
1883  (Gteely);  Floebei^  Beach,  latitude  82°  30'  N.,  June  5,  1876 
(Feilden),  while  far  to  the  southward  at  Winter  Island,  latitude  66° 
N.,  the  first  was  not  noted  until  June  16,  1822  CParry),  and  the  next 
year  at  Igloolik,  a  few  miles  farther  north,  not  until  June  14  (Parry). 

FaU  migration. — Birds  from  the  north  arrive  on  the  coast  of  Mas- 
sachusetts, on  Long  Island,  and  in  some  seasons,  even  on  the  coast 
of  South  Carolina  (Wayne),  by  the  middle  of  July;  the  first  was  seen 
at  the  Olympiades,  Wash.,  July  7,  1905  (Dawson).  It  seems  scarcely 
possible  that  these  early  arrivals  can  have  bred  the  same  year,  for 
earliest  dates  of  young  are  in  July  and  that  at  places  2,000  miles  or 
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more  to  the  northward.  August  is  the  month  of  principal  migra^ 
tion  from  Maine  to  South  America,  and  this  month  also  witnesses 
the  departure  from  the  breeding  grounds.  The  last  one  seen  at 
Floebei^  Beach  was  August  29, 1875  (Feilden) ;  Point  Barrow,  August 
17,  1S98  (Stone);  Homer,  Alaska,  August  23,  1901;  Winter  Island, 
Melville  Peninsula,  August  17,  1822  (Greely).  During  the  summer 
of  1822  the  entire  stay  of  the  knot  on  Winter  Island  waa  only  sixty- 
two  days — one  of  the  shortest  nesting  periods  of  any  species. 
Poiple  SandpipaT.  ArquaUlla  moriCtfna  (Brflnn.). 
Breeding  range. — The  purple  sandpiper  is  principally  a  bird  of  the 
Old  World,  breeding  on  the  Arctic  coast  and  islands  from  north- 
western Siberia  to  Iceland.  In  Greenland  it  is  known  on  the  east 
coast  to  Shannon  Island,  latitude  75°  N.  (Schalow);  and  on  the 
west  to  Thank  God  Harbor,  81°  40'  N.  (Bessels);  and  probably  it 
breeds  at  least  as  far  north  as  latitude  72°,  A  few  were  seen  at  Fort 
Conger,  on  Grinnell  Land  (Greely);  several  at  various  times  in  the 
fall  around  Wellington  Channel  (McCormick) ;  and  the  species  was 
found  common  in  summer  on  Banks  (Armstrong)  and  Melville  (Ross) 
islands.  The  Banks  Island  record  at  latitude  74°  N.,  longitude 
118°  W.,  marks  the  extreme  northwestern  range  of  the  species.  To 
the  westward  of  this  it  b  replaced  by  eouesi.  The  southern  limit  of 
the  breeding  range  appears  to  extend  from  the  southern  end  of 
Greenland  to  the  base  of  the  Melville  Peninsula,  and  possibly  to  the 
nori.hem  shores  of  Hudson  Bay.  The  species  breeds  most  commonly 
on  the  shores  of  Baffin  Bay  and  Davis  Strait. 

Wiiiter  raTige.—The  purple  sandpiper  remfdns  the  farthest  north 
in  winter  of  any  of  the  shorebirds.  It  is  said  to  winter  sometimes 
even  in  southern  Greenland  (Hagerup),  and  it  is  common  in  winter 
from  Nova  Scotia  (Sharpe)  and  New  BrunswickCMacoun)  southward 
to  the  coast  of  Rhode  Island  (Howe  and  Sturtevant),  It  is  a  rare 
but  regular  winter  visitant  to  Long  Island,  New  York  (Dutcher),  and 
has  occurred  casually  thence  south  to  the  Bermudas  (Reid),  Georgia 
(Sennett),  and  Florida  (Scott).  The  species  is  rare  anywhere  away 
from  the  ocean,  but  has  been  noted  a  few  times  in  the  vicinity  of  the 
Great  Lakes. 

Spring  migratiim. — Some  dates  of  spring  arrival  are:  Winter  Island, 
June  10,  1822  (Greely);  Igloohk,  June  14,  1823  (Greely);  Cam- 
bridge Bay,  June  10,  1853  (Greely);  Bay  of  Mercy,  June  3,  1852 
(Armstrong);  Cumberland  Sound,  June  4,  1878  (Kumhen);  Prince 
of  Wales  Sound,  Ungava,  May  27,  1886  (Payne);  west  coast  of 
Greenland  at  latitude  72°  N.,  May  29,  1850  (Sutherland).  The  last 
usually  desert  the  New  England  coast  in  March. 

FaU  migration. — Occasionally  a  stray  bird  appears  in  September 
on  the  New  England  coast,  but  the  main  flocks  do  not  arrive  until 
62928°— Bull.  35—10—3 
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November  or  December.  The  species  is  not  late  in  deserting  the  far 
North,  as  evidenced  by  the  following  dates  of  the  last  onee  seen: 
Thank  God  Harbor,  Greenland,  September  11,  1871  {Bessels); 
Possession  Bay,  Franklin,  September  1,  1818  (Sabine);  Wellington 
Channel,  August  28, 1852  (McCormick).  At  Cumberland  Sound  a  few 
remained  in  1877  until  November  (KumUen). 

Alautiaii  Sandpiper.    ArquaUlla  rtumtima  eoutri  Ridgw. 

The  western  coast  of  Alaska  and  the  Aleutian  Islands  seem  to  be 
the  principal  home  of  the  Aleutian  sandpiper.  It  breeds  throughout 
the  whole  of  the  Aleutian  Chain,  east  to  the  Shumagin  Islands  (Dall); 
and  also  to  the  westward  on  the  Commander  Islands  of  Asia  (Stej- 
n^er).  It  winters  on  the  Aleutians  and  south  along  the  mainland 
of  Alaska  to  Sitka  (BischofF).  A  few  of  the  breeding  birds  of  the 
Commander  Islands  remain  throughout  the  winter,  but  most  of  them 
go  south  as  far  as  the  Kurile  Islands  (Sharpe). 

Early  in  August,  when  the  young  are  strong  of  wing,  great  flocks 
move  north  and  appear  on  the  west  coast  of  the  mainland  of  Alaska, 
at  least  as  far  north  as  Kotzebue  Sound  (Nelson) ;  they  occur  also 
inland  to  Nulato  (Dall),  and  on  the  Asiatic  side  at  least  to  Plover  Bay 
(Dall).  This  northward  migration  takes  them  also  to  the  Pribilof 
Isltmds  (Seale).  They  remain  in  this  northern  part  of  the  range  until 
driven  south  by  the  gathering  ice;  the  last  leave  Norton  Sound  about 
the  middle  of  October  (Nelson),  The  earliest  records  of  eiggs  taken 
on  Bering  Island  are  about  the  middle  of  May  (Stejneger),  and  on 
Unalaska  Island  the  first  week  in  June  (Reed). 

Pribilof  Sandpiper,    Arquatelta  maritima  ptUocnemit  (Couee). 

The  name  Pribilof  sandpiper  indicates  the  principal  breeding  place, 
but  in  addition,  the  species  has  been  found  breeding  on  the  islands 
of  St.  Lawrence  (Nelson),  St.  Matthew  (Elliott),  and  Hall  (Grinnell). 
It  has  been  taken  from  July  17  to  August  29  on  the  shores  of  Norton 
Sound  (McGregor),  but  there  is  nothing  to  indicate  that  it  breeds  in 
the  vicinity,  and  its  occurrence  there  is  probably  due  to  a  northward 
migration  after  the  breeding  season.  The  main  winter  home  has  not 
yet  been  ascertained,  and  the  only  winter  records  to  date  are  those 
of  a  few  seen  in  December  and  January  at  Portage  Bay,  near  the  base 
of  the  Alaska  Peninsula  (Hartlaub).  In  spring  migration  the  Pribilof 
sandpiper  has  been  taken  April  1-14  at  Nushagak,  Alaska  (Palmer), 
and  in  fall  migration  August  5-14  near  Unalaska  Island  (McGregor). 
Eggs  have  been  found  on  the  Pribilof  Islands  from  June  19  to  July  6 
(Prentiss), 

Sbarp-tail«d  Sandpip»r.    Pitobia  aurila  (Latluun). 

The  breeding  range  of  the  sharp-tailed  sandpiper  is  not  well  known. 
The  bird  occurs  in  summer  on  the  north  shore  of  Siberia  at  Cape 
Waukarem  (Nelson)  and  the  Chuckchi  Peninsula  (Palmen),  and  ibis 


„,  Google 


PECTORAL  SANDPIPEB,  35 

is  probably  tfae  principal  breeding  range.  The  species  winters  in 
Australia  and  New  Zealand  and  migrates  through  the  Conunander 
Islands,  Japan,  China,  and  the  Malay  Archipelago. 

All  the  records  for  North  America  seem  to  be  during  the  fall  migra- 
tion, at  which  period — crossing  to  America  on  the  way  to  its  winter 
home  in  Asia — it  is  fairiy  common  in  Alaska  on  the  shores  of  Norton 
Sound,  and  has  been  noted  north  to  Port  Clarence  and  Hotham  Inlet 
(Nelson).  It  has  been  taken  a  few  times  on  the  Pribilof  Islands,  once 
OB  Unalaska  Island  (Bishop),  once  on  Queen  Charlotte  Islands 
(Fannin),  and  once  on  Vancouver  Island  (Brooks).  The  period  of 
occurrence  on  the  coast  of  America  extends  from  August  17,  when 
the  first  was  seen  on  the  Pribilof  Islands  (Grinnell),  to  October  12,  the 
date  of  the  last  seen  in  Norton  Sound  (Nelson).  The  two  individuals 
taken  December  27,  1897,  on  Queen  Charlotte  Islands  (Fannin), 
were  probably  stragglers. 

Pectoral  Sandpiper.    Fi»obia  maeulala  (Vieill.). 

Breediiig  range. — The  principal  known  summer  home  of  the  pectoral 
sandpiper  is  the  coast  of  northwestern  Alaska,  from  the  mouth  of  the 
Yukon  (Nelson)  to  Point  Barrow  (Murdoch) .  The  principal  authority 
on  the  birds  of  the  Arctic  coast  east  of  the  Mackenzie  is  MacFarlane, 
and  he  reports  that  the  pectoral  sandpiper  was  rare  in  the  vicinity  of 
Fort  Anderson  and  Franklin  Bay,  and  that  he  was  never  able  to  find 
the  nest.  This  must  have  been  a  local  peculiarity  of  distribution,  for 
Edward  A.  Preble,  of  the  Biological  Survey,  found  the  species  abun- 
dant in  August,  1900,  on  the  barren  grounds  of  the  western  shore  of 
Hudson  Bay ;  the  species  is  also  a  common  fall  migrant  on  the  coast  of 
Ungava  (Coues).  Undoubtedly  all  these  birds  of  Keewatin  and 
Ungava  nest  along  the  neighboring  Arctic  coast,  where,  indeed,  the 
e^s  have  been  taken  at  Cambridge  Bay,  Franklin  (CoUinson). 

Winter  range. — In  wintnr  the  species  passes  to  southern  South 
America,  at  least  as  far  south  as  Port  Desire,  Argentina,  latitude 
40°  30'  S.  (Sharpe),  and  to  Antofagasta,  Chile,  23"  30'  S.  (Philippi). 
It  winters  in  northern  Argentina  (Durnford)  and  as  far  north  as 
Bolivia  (Salvadori)  and  Peru  (Sharpe).  Though  confined  in  summer 
to  the  seacoast,  yet  in  its  migrations  it  has  been  noted  in  Colorado 
at  13,000  feet  (Morrison),  and  in  its  South  American  winter  home  it 
is  not  uncommon  in  the  mountains  to  12,000  feet  (Sclater). 

Migmdon  range. — The  pectoral  sandpiper  has  a  very  pronounced 
southeastward  migration  in  the  fall.  How  far  west  the  range  extends 
in  the  Arctics,  is  not  yet  known,  but  the  bird  has  been  found  in  late 
July  and  August  along  the  northern  coast  of  Siberia  as  far  west  as  the 
Taimyr  Peninsula  (Palmen),  and  it  may  sometimes  be  found  on  this 
coast  as  a  breeder.  From  these  far  western  locahties,  it  starts  east 
and  south  along  the  Alas^f^a  coast,  and  a  few  visit  the  Pribilof  Islands 
(specimen  in  United  States  National  Museum)   and  the  eastern 
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Aleutians  (Bishop),  but  the  species  is  nowhere  common  on  the  Pacific 
coast  south  of  Alaska,  showing  that  most  of  the  Alaskan  and  Siberian 
birds  cross  the  Rocky  Mountains  and  migrate  southeastward  to  the 
winter  home.  A  few  pass  south  along  the  Pacific  coast  to  the  State  of 
Washington  (Suckley),  and  there  are  two  records  for  California — Mill 
Valley  Junction,  September  14, 1896(MaiIIiard),  and  Farallon  Islands,  * 
September  4,  1SS4  (specimen  in  United  States  National  Mueseum). 
The  species  reappears  again  in  Lower  California,  where  it  is  fairly  com- 
mon during  fall  migration  in  the  Cape  Region  (Brewster). 

The  species  is  well  known  as  a  migrant  on  the  west  coast  of  Green- 
land as  farnorth  asUpemivik,  latitude  73°  (Winge).  It  isaconunon 
migrant  throughout  the  whole  of  North  America  east  of  the  Rocky 
Mountains,  and  of  the  West  Indies  and  Central  America.  It  is 
strangely  rare  in  the  northern  part  of  South  America,  where  it  seems 
to  be  unrecorded  in  Venezuela  and  Guiana,  and  to  have  been  recorded 
only  once  from  Colombia  (Allen).  It  is  common  in  migration  in 
Ecuador  and  Brazil. 

Spring  migration. — ^The  start  from  the  South  American  winter  home 
must  be  very  early — February,  or  more  hkely  January — for  the  aver- 
age date  of  arrival  at  Raleigh,  N.  C,  is  March  23 ;  earUest  March  21, 
1889  (Brimley).  Raleigh  is  full  2,000  miles  from  the  nearest  boundary 
of  the  winter  range,  and  probably  these  birds  had  already  traveled  over 
3,000  miles  when  they  appeared  at  Raleigh.  Some  other  spring 
dates  are:  Beaver,  Pa.,  average  April  4,  earliest  April  1,  1890  (Todd) ; 
Erie,  Pa.,  March  23,  1895  (Todd);  New  Orleans,  La.,  March  7,  1896 
(Allison);  Hidalgo,  Tex.,  March  16,  1890  (Sennett);  St.  Louis,  Mo., 
March  17,  1884  (Widmann);  Chicago,  III.,  average  of  seven  years, 
March  31,  earliest  March  27,  1897  (Blackwelder) ;  Terre  Haute,  Ind., 
average  March  26,  earliest  March  17,  1887  (Evermann);  Ottawa, 
Ontario,  average  April  30,  eariiest  April  27,  1894  (White);  Keokuk, 
Iowa,  average  April  1,  earUest  March  17,  1893  (Currier);  Fort  Reso- 
lution, Mackenzie,  May  19,  1860  (Kennicott);  Fort  Providence, 
Mackenzie,  May  14,  1906  (specimens  in  collection  Biological  Survey); 
Fort  Simpson,  Mackenzie,  May  16,  1904  (Preble);  Dawson,  Yukon, 
May  19, 1899  (Cantwell) ;  St.  Michael,  Alaska,  May  24,  1879  (Nelson) ; 
Kowak  River,  Alaska,  May  27,  1899  (Grinnell);  Point  Barrow, 
Alaska,  May  30,  1883  (Murdoch),  and  May  30,  1898  (Stone).  E^s 
were  secured  at  Cape  Lisbume,  Alaska,  June  5,  1886  (Woolfe),  and  at 
Point  Barrow,  June  20-July  10,  1883  (Murdoch). 

FaR  migration. — In  common  with  many  other  shorebirds,  the 
pectoral  sandpiper  begins  its  fall  migrations  in  July;  indeed,  it  is 
probable  that  some  start  southward  in  June,  for  the  avenge  date 
of  arrival  on  the  coast  of  Mississippi  is  July  19,  earliest  July  15, 
1903  (Allison);  and  at  New  Orleans,  La.,  eariiest  July  17,  1895 
(Blakemore).    These  birds  were  already  more  than  2,000  mileq 
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south  of  their  breeding  grounds,  and  had  probably  traveled  all  of 
thifl  distance,  for  the  pectoral  sandpiper  is  not  one  of  the  species 
whose  Donbreeders  remain  through  the  sununer  far  south  of  the 
nesting  grounds.  If  the  fall  migration  was  made  at  the  same  speed 
as  the  spring  migration,  about  35  miles  per  day,  these  July  Gulf 
coast  birds  would  have  had  to  start  on  the  return  trip  the  middle  of 
May,  or  eariier  than  they  reach  their  breeding  grounds.  The  records 
of  this  species  combined  with  those  of  many  others  seem  to  indicate 
that  the  earliest  fall  migrants  travel  at  a  higher  speed  than  the 
earliest  spring  migrants.  This  high  speed  in  the  case  of  the  pectoral 
sandpiper  is  continued  to  South  America  and  brings  the  firat  to 
Argentina  by  the  end  of  August  (Sclater  and  Hudson) . 

The  regular  fall  migration  of  the  young  birds  is  a  full  month  later, 
and  they  reach  the  coast  of  Ungava  after  the  middle  of  August 
(Cones).  Some  late  dates  are:  Northern  coast  of  Siberia,  August  20 
(Pelzeln) ;  Point  Barrow,  September  6,  1882  (Murdoch) ;  St.  Michael, 
September  6,  1899  (Osgood);  Unalaska  Island,  October  5,  1899 
(Bishop);  Nushagak,  Alaska,  October  15,  1884  (Osgood);  southern 
British  Columbia,  average  October  16,  latest  October  26,  1905 
(Brooks);  Terry,  Mont.,  October  21,  1905  (Cameron);  Great  Bear 
Lake,  August  29,  1903  (Preble) ;  Montreal,  averse  October  25,  latest 
November  1,  1890  (Wintle);  Ottawa,  Ontario,  average  October  29, 
latest  November  5,  1895  (White) ;  Lincoln,  Nebr.,  November  4,  1899 
(Wolcott) ;  Keokuk,  Iowa,  November  24,  1900  (Chirrier) ;  Cariisle, 
Pa.,  November  2,  1844  (Baird);  Raleigh,  N.  C,  November  15,  1894 
(Brimley).  A  gunner  near  Newport,  R.  I.,  who  shot  2,337  birds  in 
1867-1874,  killed  most  of  them  between  August  10  and  October  10 — 
extreme  dates  July  16,  1870,  and  October  20,  1874  (Sturtevant) . 
Whlte-rumped  Bandp^er.    Pitohiafiaekollit  (Vieill.). 

Breeding  range, — The  only  nests  and  eggs  of  the  whit^rumped 
sandpiper  so  far  reported  are  those  taken  near  the  coast  of  Franklin 
Bay,  Mackenzie,  and  on  the  neighboring  Barren  Grounds  (MacFar- 
lane).  The  species  was  seen  near  Cumberland  Sound  July,  1878 
(Kumlien),  under  such  conditions  as  to  make  it  probable  that  it 
was  breeding,  and  is  recorded  as  breeding  at  Cape  Fullerton,  Hudson 
Bay  (Low).  Many  specimens  have  been  taken  on  the  west  coast  of 
Greenland  from  near  the  southern  end  north  to  Upemivik,  latitude 
73"  (Winge),  but  there  is  no  proof  that  any  of  these  were  breeding. 
At  Point  Barrow,  Alaska,  the  species  was  noted  June  6-July  6,  1883 
(Murdoch),  and  June  2-14j  1898  (Stone),  but  again  there  is  no  cer- 
tainty of  breeding.  None  of  the  expeditions  that  lived  and  collected 
on  Boothia  Peninsula  and  Melville  Peninsula  mention  this  species, 
and  it  is  not  known  to  breed  south  of  Hudson  Strait.  It  is  evident, 
therefore,  that  the  thousands  of  individuals  of  this  species  are  crowded 
during  the  breeding  season  into  a  rather  narrow  belt  of  tundra 
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extending  from  near  the  mouth  of  the  Mackenzie  eaet  to  the  southern 
end  of  Baffin  Land. 

Winter  range. — Few  speciee  of  shorebirds  have  so  many  records 
for  Patagonia  as  the  white-rumped,  and  this  is  also  one  of  the  species 
that  is  erroneously  said  to  breed  in  the  Southern  Hemisphere.  It 
winters  abundantly  from  Paraguay  and  Argentina  to  the  Falkland 
Islands  (Sclater  and  Salvin)  and  the  southern  coast  of  Tierra  del 
Fuego  (Schalow).  It  is  rare  or  casual  on  the  coast  of  Chile  (Gay) 
and  unknown  on  the  rest  of  the  western  coast  of  South  America, 
except  one  seen  at  Chorillos,  Peru  (Taczanowski) ,  and  one  taken 
October  12,  1864,  near  Huanaracama,  Peru  (specimen  in  United 
States  National  Museum). 

Migration  range. — During  migration  the  white-rumped  sandpiper 
is  common  along  the  whole  eastern  coast  of  South  America,  in  the 
West  Indies,  and  in  the  United  States  east  of  the  Rocky  Mountains. 
The  western  edge  of  the  migration  route  extends  from  the  upper 
Mackenzie  through  western  Saskatchewan  and  eastern  Colorado  to 
the  coast  of  southern  Texas  and  then  turns  east  to  northern  Yucatan 
and  the  island  of  Trinidad.  The  species  is  only  an  accidental  visi- 
tant to  Mexico  (Satvin),  Central  America,  and  the  whole  of  north- 
western South  America.  Accidental  once  in  California  (Bryant) 
and  several  times  in  Europe. 

Spring  migralion.—ThB  species  arrives  in  Cuba  in  April  (Gundiach) 
and  has  been  recorded  in  northern  Yucatan  April  15  (Salvin).  Nearly 
all  the  dates  of  arrival  in  the  United  States  are  in  May,  from  Florida 
to  Maine  and  from  Massachusetts  to  Colorado.  The  first  was  seen  at 
Indian  Head,  Saskatchewan,  May  9,  1892  (Macoun);  Fort  Chipew.- 
yan,  Alberta,  May  30,  1893  (Russell);  Fort  Resolution,  Mackenzie, 
May  19, 18G0  (Kennicott) ;  Cape  Fullerton,  Hudson  Bay,  May  22, 1904 
(Eifrig).  There  are  indications  that  the  larger  number  pass  north  in 
spring  by  way  of  the  Mississippi  Valley  and  return  in  fall  along  the 
Atlantic  coast;  but  some  individuals  are  found  on  the  Atlantic  coast 
in  spring,  though  rare  north  of  Vii^inia,  and  a  few  occur  in  the  eastern 
Mississippi  Valley  in  fall.  The  most  surprising  feature  of  this  bird's 
migration  is  its  late  stay  in  spring  south  of  its  breeding  grounds. 
Near  Cape  IJom,  South  America,  it  was  abundant  the  winter  of 
lSS'2-83  and  remained  until  March  7,  I8S3  (Oustalet).  It  remains  in 
Boutlieastem  Argentina  until  late  April  (Holland),  and  a  single  ^>eci- 
men  was  taken  at  (.'olonia,  Uruguay,  in  June  (Sharpe).  The  species 
remains  regularly  in  Brazil  until  May  (Pelzein);  one  was  taken  on 
Inagua.  Baliamas,  May  27,  1S79  (Cor>-);  Amelia  Island,  Florida, 
May  30,  1906  (^Vortlungton);  Erie,  Pa.,  June  4,  1S75  (Sennett); 
Sta'tTonl  County,  Kans.,  June  6,  1907  (Peabody);  Wauk^an,  III., 
June  9,  1S76  (Nelson);  Toronto,  Ontario,  Jane  21, 1S98  (Nash);  and 
at  Indian  Head,  Saskatchewan,  the  last  did  not  leave  for  the  north 
until  July  i,  IStvj  (Maroun). 
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Fall  mxjrotion.— By  early  July  the  species  is  already  moviiig  south 
and  arrived  soon  after  July  1, 1886,  at  Prince  of  Wales  Sound,  Ungava. 
(Payne),  just  south  of  the  breeding  grounds.  During  the  month  of 
July  the  van  appears  all  along  the  New  England  coast,  and  even 
reaches  Barbados  (Feilden).  August  finds  the  species  in  Brazil 
(Pelzein),  and  the  collectors  near  Cape  Horn  in  1882  recorded  the 
arrival  of  the  first  September  9  (Oustalet). 

The  main  part  reaches  the  northern  United  States  in  August,  usu- 
ally about  the  second  week ;  the  last  leave  the  breeding  grounds  soon 
after  the  1st  of  September,  and  the  birds  are  seldom  seen  on  the  New 
England  coast  after  the  middle  of  October.  One  was  taken  at  Ossin- 
ing,  N.  Y.,  October  21,  1879  (Fisher),  and  a  late  migrant  was  taken 
at  Lake  Drummond,  Vii^nia,  November  5,  1898  (Fisher). 
Boird  Sandpiper.    Pitobia  bairdi  (Coues). 

Breeding  range. — ^The  Baird  sandpiper  has  been  found  breeding  at 
Point  Barrow,  Alaska  (Murdoch),  in  the  vicinity  of  Franklin  Bay, 
Mackenzie  (MacFarlane),  and  at  Cambridge  Bay,  Franklin  (CoIIinson). 
These  localities  probably  represent  the  real  extremes  of  the  breeding 
range,  for  east  or  west  of  these  limits  the  species  is  known  very 
rarely  even  in  migration. 

WitUer  range. — During  migration  the  Baird  sandpiper  has  been 
noted  near  the  summit  of  one  of  the  highest  mountains  of  Colorado  at 
14,000  feet  (Drew).  The  same  tendency  to  seek  a  high  altitude  is 
shown  in  the  winter  home,  for  this  species  has  been  taken  repeatedly 
in  the  high  mountains  of  northern  Chile  at  10,000  to  12,000  feet,  and 
one  specimen  was  secured  at  over  13,000  feet  altitude  (Sclater). 
Chile  seems  to  be  the  principal  winter  home  of  the  species,  and  it  has 
been  recorded  here  south  to  Talcahuano,  latitude  36°  30'  S.  (Sharpe). 
It  is  said  to  have  occurred  in  Patagonia  (Carbajal),  but  no  definite 
iocaUty  is  given,  and  in  Argentina  it  seems  not  to  have  been  recorded 
south  of  Buenos  Aires  (Sclater  and  Hudson). 

Migration  range. — The  route  the  Baird  sandpiper  traverses  between 
its  winter  and  sununer  homes  is  yet  to  be  determined.  In  spring 
migration  the  species  is  practically  unknown  east  of  the  Mississippi 
River,  and  is  abundant  on  the  coast  of  Texas,  on  the  plains,  and  in 
the  Rocky  Mountain  region.  Though  many  individuals  occur  in  the 
eastern  United  States  in  fall,  yet  the  bulk  retraces  its  spring  course 
and  leaves  the  United  States  to  the  southward  of  the  plains  region. 
It  has  been  noted  in  a  few  places  in  Mexico  in  fail:  Colonia  Garcia, 
Chihuahua,  September  4;  Chihuahua  City,  October  3  (Nelson);  San 
Jose  delCabo,  September  3-13  (Brewster);  Janos  River,  Chihuahua, 
September  5  (Wolfe) ;  Las  Vigas,  Jalapa,  September  (Sharpe) ;  and 
Zacatecas,  August  16  (Sharpe) ;  here  the  record  ends.  The  species  is 
not  recorded  for  Guatemala,  Honduras,  or  Nicaragua.  It  is  a  common 
fall  migrant  in  Ecuador  (Salvadori  and  Festa),  but  the  only  records 
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between  Mexico  and  Ecuador  are:  Volcano  Irazu,  Costa  Rica,  June  8 
(Cherrie) ;  La  Estrelle  de  Cartago,  Costa  Kica,  November  5,  1907 
(Carriker) ;  and  MedeUin,  Colombia  (Sclater  and  Salvin) ,  without  date 
of  observation. 

Not  many  years  ago  the  Burd  sandpiper  was  considered  merely 
accidental  on  the  Atlantic  coast.  The  past  few  years  have  witnessed 
a  great  increase  of  data.  It  is  now  known  to  be  a  re^lar  and  not 
rare  migrant  east  to  Lake  Huron  (Wood),  Lake  Erie  (Todd),  and  the 
western  end  of  Lake  Ontario  (Nash) ,  and  there  are  50  or  more  printed 
records  for  the  Atlantic  coast  region,  from  Four  Mile  Run,  Va. 
(Matthews),  north  to  Digby,  Nova  Scotia  (Macoun).  What  becomes 
of  these  Atlantic  coast  birds  is  not  yet  known,  for  the  species  seems  to 
be  unrecorded  in  the  United  States  south  of  the  Ohio  River  and  east 
of  Mississippi,  and  is  not  known  in  the  West  Indies.  It  ranges  regu- 
larly west  to  British  Columbia  (Brooks),  but  to  the  southward  the 
flocks  seem  to  pass  inland  west  of  the  Sierra  and  are  common  in 
Nevada  (Ridgway)  and  Arizona  (Henshaw),  but  rare  in  Cahfomia, 
where  it  has  been  taken  at  Point  Finos  (Mailliard)  and  September  8, 
1904,  at  Pacific  Beach  (Bishop). 

Spring  migraiion. — The  Baird  sandpiper  is  a  much  earlier  migrant 
than  its  eastern  relative,  the  white-rumped.  It  appears  on  the  coast 
of  Texas  in  early  March  (Brown) ;  the  avenge  date  of  arrival  in  central 
Nebraska  is  March  24,  earhest  March  19,  1890  (Powell);  Loveland, 
Colo.,  March  29,  1890  (Smith) ;  southern  British  Columbia,  April  29, 
1889,  and  1905  (Brooks);  Indian  Head,  Saskatchewan,  May  9,  1892 
(Macoun);  Fort  Resolution,  Mackenzie,  May  19,  1860  (Kennicott); 
near  Dyer,  Alaska,  May  15,  1SS2  (Hartiaub);  Kowak  River,  Alaska, 
May  20,  1899  (Grinnell) ;  Point  Barrow,  Alaska,  average  of  three  years 
May  29,  eariiest  May  28,  1898  (Stone).  The  date  of  arrival  at  Point 
Barrow  is  worthy  of  notice,  for  at  this  time  the  birds'  breeding  grounds 
on  the  tundra  were  covered  deep  with  snow,  and  it  had  to  wait  some 
weeks  before  it  could  begin  nesting.  The  earliest  eggs  at  Fort 
Anderson  were  found  June  24,  1864  (MacFarlane) ;  the  next  year, 
young  were  noted  July  5,  and  downy  young  were  taken  at  Point 
Barrow  July  16,  1898  (Stone). 

The  species  remains  in  Chile  until  the  last  of  March  (Lane),  and  is 
common  in  Texas  to  the  middle  of  May  (Lloyd).  A  late  migrant  was 
taken  June  1,  1903,  at  Iguala,  Guerrero  (Nelson  and  Goldman).  The 
last  usually  leave  Nebraska  before  the  first  of  June,  but  in  1900  one 
was  seen  at  Lincoln  on  June  29  (Wolcott).  The  last  was  noted  at 
Indian  Head,  Saskatchewan,  June  2,  1892  (Macoun),  and  at  Fort 
Chipewyan,  Alberta,  June  1, 1893  (Russell). 

Fail  migration. — Several  flocks  already  in  fall  migration  were  seen 
at  Great  Slave  Lake,  Mackenzie,  July  10,  1901  (Preble).  Since  the 
earliest  young  are  not  hatched  until  the  first  week  in  July,  it  is  evident 
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that  these  flocks  of  July  10,  already  several  hundred  milee  south  of 
the  breeding  grounds,  must  consist  either  of  barren  birds  or  of  those 
that  had  suffered  loss  of  their  e^s.  In  southern  British  Columbia, 
the  average  date  of  arrival  is  August  II,  earliest  August  6,  1888 
CBrooks);nearMonterey,Calif.,  August  25,  1897  (MailUard) ; southetn 
Saskatchewan,  July  17,  1906  (Bishop);  southern  Manitoba,  July  28, 
1881  (Macoun);  Lincoln,  Nebr.,  August  9,  1900  (Wolcott);  southern 
Ontario,  July  28,  1891  (Nash) ;  Locust  Grove,  N.  Y.,  August  18,  1885 
(Henshaw);  Boston  Harbor,  August  27,  1870  (Henshaw);  Montauk, 
N.  Y.,  August  14,  1907  (Braisliu).  In  September  it  reaches  its 
winter  home  in  southern  South  America. 

The  last  were  seen  at  Point  Barrow,  Alaska,  August  12,  1883  (Mur- 
doch), and  September  4,  1897  (Stone);  southern  British  Columbia, 
September  15,  1903  (Brooks) ;  Fort  Lyon,  Colo.,  September  28,  1885 
(Thome);  Lincohi,  Nebr,,  November  3,  1900  (Wolcott);  southern 
Ontario,  October  20,  1893  (Elliott);  New  Haven,  Conn.,  October  28, 
1887  (Woodruff);  Galap^os  Islands,  October  6,  1897  (Rothschild  and 
Hartert). 

Least  Sandpiper.    Pitobia  minutiHa  (Vieill.). 

BreediTig  range. — The  least  sandpiper  nests  in  the  far  north  to 
northern  Ungava  (Turner);  at  Cambridge  Bay  in  southern  Franklin 
(CoUinson);  the  coast  of  Mackenzie  (MacFarlane) ;  and  Kotzebue 
Sound,  Ahiska  (Grinnell).  Unlike  most  of  the  Arctic  breeding  shore- 
birds,  it  breeds  also  quite  far  south  to  Sable  Island  (Gates) ;  Magdalen 
Islands  (Job);  northeastern  Quebec  (Audubon);  upper  Hamilton 
River,  Ungava  (Low) ;  Fort  Churchill,  Keewatin  (Preble) ;  Lake 
Maish,  southern  Yukon  (Bishop) ;  and  in  Alaska  south  to  Yakutat 
Bay  (Meniam).  The  western  limit  of  the  breeding  range  in  Alaska 
is  not  yet  definitely  settled. 

Wivier  range. — The  species  is  recorded  without  exact  locality  from 
Chile  (Saivm),  has  been  taken  at  several  plac^  in  Peru  (Tacza- 
nowski),  and  ranges  south  in  Brazil  to  Pemambuco  (Allen).  Thence 
it  is  known  throughout  northern  South  America,  Central  America, 
Mexico,  and  the  West  Indies,  the  coast  of  Geoi^a  (Helme),  rarely  in 
winter  to  North  Carolina  (Bishop),  southern  Texas  (Merrill),  southern 
Arizona  (specimen  in  United  States  National  Museum),  and  southern 
California,  north  at  least  to  Owen  Lake  (Fisher)  and  Humboldt  Bay 
(Townsend). 

Migration  range. — Beyond  the  known  breeding  range,  the  least 
sandpiper  is  found  in  fall  on  the  west  coast  of  Greenland  north  to  God- 
haven,  latitude  69°  (Walker);  at  Plover  Bay,  Siberia  (Bean).  It 
occurs  during  most  if  not  all  the  summer  on  the  Alaska  Peninsula 
(Osgood)  and  on  the  Aleutian  Islands  west  to  Unalaska  (specimen 
in  United  States  National  Museum). 

Spring  migration. — ^Though  wintering  so  far  north,  this  species  is 
one  of  the  later  shorebirds  to  migrate.    Most  of  the  migrants  cross 


42  NOBTH  AMEBICAN   SHOBEBIBDS. 

the  United  States  in  early  May,  as  shown  by  the  following  dates  of 
arriTel:  Long  Island,  New  York,  average  May  4,  earliest  April  21, 
1906  (Latham);  eastern  Massachusetts,  average  May  8;  city  of 
Quebec,  average  May  2,  earliest  April  28,  1900  (Dionne);  Chicago, 
HI.,  average  May  S,  earliest  May  4,  1898  (Gault) ;  Oberlin,  Ohio,  aver- 
age May  12,  earliest  May  8,  1905  (Jones);  southern  Ontario,  average 
May  15,  earliest  May  8,  1889  (Mcllwraith);  Ottawa,  Ontario,  average 
May  18,  earliest  May  10, 1S88  (White) ;  Onaga,  Kans.,  averse  May  11, 
earliest  May  9,  1904  (Crevecoeur) ;  southern  Saskatchewan,  average 
May  17,  earhest  May  12,  1903  (Harvey);  Fort  Resolution,  May  19, 
1860  (Kennicott);  Fort  Providence,  May  15,  1905  (Mills);  Fort  Simi>- 
son.  May  17, 1904  (Preble);  LovetaDd,(^olo.,  average  ApriT 21,  earliest 
April  19,  1890  (Smith);  Oieyenne,  Wyo.,  average  April  28,  earliest 
April  23  1888  (Bond) ;  Newport,  Or^.,  average  April  29,  earliest  April 
21,  1901  (Bretherton) ;  southern  British  Columbia,  average  April  22, 
earliest  April  20, 1905  (Brooks);  Nulato,  Alaska,May  11, 1867  (Dall); 
Eowak  Kiver,  Alaska,  May  15,  1899  (Grinnell). 

Eggs  were  taken  near  Fort  Anderson,  Mackenzie,  June  21,  1862; 
June  24,  1863,  and  June  30,  1864  (MacFarlane) ;  Yakutat  Bay, 
Alaska,  June  21,  1899  (Merriam);  downy  young  at  Lake  Marsh, 
Yukon,  July  2,  1899  (Bishop),  and  an  egg  ready  to  lay  at  the  Kowak 
River,  Alaska,  June  1,  1899  (Grinnell). 

FdU  migration. — The  following  dates  of  arrivfd  show  how  very 
early  some  individuals  of  the  species  must  start  southward:  Sitka, 
Alaska,  common  July  2,  1896  (Grinnell);  southern  British  Columbia, 
July  2,  1889  (Brooks);  North  Dalles,  Wash.,  July  4,  1897  (Fisher); 
near  San  Diego,  Calif.,  July  13,  1894  (Meams);  Fort  Bridger,  Wyo,, 
July  13,  1858  (Drexler);  Lincohi,  Nebr.,  July  14,  1900  (Wolcott); 
Detroit,  Mich.,  July  9,  1905  (Swales),  July  7,  1906  (Tavemer);  near 
Toronto,  Ontario,  July  4,  1891  (Nash);  Lexington,  Ky.,  July  16, 
1905  (Dean) ;  Long  Island,  New  York,  average  July  8,  earliest  July 
6,  1898  (Worthington) ;  Bahamas,  July  16,  1903  (Riley),  July  18, 
1904  (Alien);  the  Lesser  Antilles, the  middle  of  July  (F^den);  off 
the  coast  of  Venezuela,  July  23,  1892  (Hartert). 

Some  dates  of  the  last  seen  are:  Cape  Blossom,  Alaska,  August  10, 
1898  (Grinnell);  southern  British  Columbia,  average  September  11, 
latest  September  18,  1903  (Brooks);  Aweme,  Manitoba,  average  Sep- 
tember 4,  latest  September  26, 1899  (Criddle) ;  Long  Island,  New  York, 
September  17,  1905  (Latham);  Erie,  Pa.,  October  3,  1895  (Todd); 
Back  River,  Maryland,  November  3,  1894  (Kirkwood). 
Lon^toed  Stint.    Piiobia  damaeeneii  (Horaf.). 

I^e  long-toed  stint  is  a  species  of  eastern  Asia,  acadental  in 
North  America.  It  breeds  in  eastern  Siberia,  Kamchatka,  Bering 
Island,  and  south  to  the  Kurile  Islands;  west  probably  to  the  valley 
of  the  Lena  River.    This  statement  of  breeding  range  ia  baaed  on 
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the  ocoiurence  of  the  species  in  summer,  since  the  nest  and  ogga  are 
atill  unknown.  The  species  passes  south  for  the  winter,  through 
China  and  Japan,  to  Australia,  the  Malay  Archipelago,  Burma,  and 
India.  The  only  record  in  North  America  is  of  a  sii^le  specimen 
taken  June  8,  1885,  on  Otter  Island,  Alaska  (Ridgway). 
[Cooper  Sandpiper.  Pitobia  coopai  (Baird). 
The  Cooper  sandpiper  is  known  only  from  the  single  Bpecimen  now  in  the  Naiional 
Musenm,  taken  in  May,  1833,  on  Long  Island.  The  status  of  the  Rpeciee  is  still  in 
doubt.] 

Dunlin.    Ptlidna  tUpina  (Linn.). 

The  dunlin,  an  Old  World  species,  has  been  noted  a  few  times  in 
North  America.  A  specimen  was  taken  October  20,  1842,  at  Wash- 
ington, D.  C,  and  two  days  later  a  second  was  secured  (Smith);  one 
was  captured  September  15,  1892,  at  Shinnecock  Bay,  Long  Island, 
New  York  (Young),  and  one  August  11,  1900,  at  Chatham,  Mass. 
(Howe  and  Allen).  There  are  leas  certain  records  of  its  occurrence 
in  the  region  of  Hudson  Bay  (Blakiston).  There  seems  to  be  no 
sure  record  for  Greenland,  though  the  r^ular  breeding  range  extends 
west  to  England,  Scotland,  and  Iceland.  The  species  breeds  east 
to  Turkeetan  and  probably  to  the  valley  of  the  Yenisei,  and  north  to 
the  islands  of  the  Arctic  coast.  It  winters  from  Great  Britain  and  the 
Caspian  Sea  south  to  northern  Africa  and  India. 

Bed-backed  Sandpiper.    FeUdtta  alpina  aahoHna  (Vieilt.). 

Breeding  range. — The  red-backed  sandpiper  has  two  well-defined 
breeding  areas  corresponding  in  general  to  the  Atlantic  and  Pacific 
winter  ranges.  The  birds  of  the  Atlantic  coast  breed  from  north- 
eastern Ungava  (Weiz)  and  Cape  FuIIerton,  Hudson  Bay  (Low),  north 
to  Bellot  Strait  (McClintock) .  A  few  (of  either  this  form  or  the  last) 
breed  on  the  west  coast  of  Greenland,  from  which  country  there  are 
eggs  in  the  United  States  National  Museum.  The  birds  of  the  Pacific 
coast  breed  in  Alaska  from  the  mouth  of  the  Yukon  (Nelaon)  north 
to  Point  Barrow  (Murdoch),  and  on  much  of  the  northern  coaat  of 
Siberia  west  possibly  to  Yenisei  River  (Seebohm).  The  region  of 
intergradation  along  the  coast  of  Siberia  is  not  yet  definitely  deter- 
mined. These  two  breeding  areas  are  separated  by  nearly  1,500 
miles  of  Arctic  coast,  from  Point  Barrow  to  the  Boothia  Peninsula, 
and  throughout  this  whole  region  there  seems  to  be  no  certain  record 
of  the  occurrence  of  the  red-backed  sandpiper.  If  it  does  occur,  it 
must  he  very  rare,  and  the  probability  that  it  does  not  is  increased  by 
the  fact  that  the  species  is  not  known  as  a  migrant  in  the  r^on 
immediately  to  the  south.  It  is  abundant  as  a  migrant  along  the 
west  coast  of  Hudson  Bay  (Preble)  and  has  been  taken  at  Dawson, 
Yukon  (Cantwell) ,  but  as  yet  is  unrecorded  in  the  intervening  districts, 
Winter  range. — -Few  of  the  shorebirds  go  so  short  a  distance  to  the 
southward  as  the  red-backed  sandpiper.     It  is  common  in  winter 
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OS  far  south  as  central  Florida  (Scott),  but  is  unknown  in  the  Bahamas 
and  the  West  Indies.  On  the  coast  of  Texas  it  ranges  to  the  mouth 
of  the  Rio  Grande  (Merri]!),  hut  ia  not  yet  known  in  northeastern 
Mexico.  On  the  Pacific  coast  it  is  abundant  south  to  southern  Lower 
California  (Belding),  but  seems  not  to  pass  farther  south.  The  only 
record  south  of  the  region  just  outlined  is  that  of  a  specimen,  undoubt- 
edly a  stra^ler,  taken  May  23,  at  Momotomba,  Nicaragua  (specimen 
in  British  Museum).  During  the  winter  the  species  remains  north 
to  the  coasts  of  North  Carolina  (Bishop),  New  Jersey,  casually 
(Stone),  Loui^ana  (Beyer),  Texas  (Carroll),  and  at  least  to  central 
Washington  (Bowies).  The  Siberian  birds  of  this  form  winter  from 
Japan  and  China  to  the  Malay  Archipelago. 

Spring  miffraHon. — Most  of  the  spring  movements  occur  in  May, 
but  a  few  early  birds  press  northward  in  April:  Long  Beach,  New 
Jersey,  April  17,  1877  (Scott);  Long  Island,  New  York,  April  3, 
1882  (Chapman);  Erie,  Pa.,  April  21,  1900  (Todd).  On  the  Atlantic 
coast  north  of  Massachusetts  the  species  is  not  so  common  in  spring 
as  in  fall,  while  around  the  Great  Lakes  the  reverse  is  the  case.  The 
main  body  of  the  Atlantic  coast  birds  seem  to  reach  their  breeding 
grounds  by  way  of  the  Great  Lakes  and  Hudson  Bay.  Along  this 
route  they  are  late  migrants,  reaching  southern  Ontario  on  the  average 
May  20,  earliest  May  13,  1905  (Tavemer). 

The  Pacific  coast  birds  appeared  in  southern  British  Columbia 
April  25,  1888  (Brooks),  and  April  26,  1889  (Brooks);  one  was  seen 
as  early  as  April  2,  1897,  at  Howcan  (Cantwell),  in  the  extreme 
southern  part  of  Alaska.  Other  dates  of  spring  arrival  are:  Port 
Kenai,  May  16,  1869  (Osgood);  Kigulik  Mountains,  May  17,  1905 
(Anthony);  Dawson,  Yukon,  May  24,  1899  (Cantwell);  Point  Bar- 
row, Alaska,  May  31,  1882  (Murdoch),  May  29,  1883  (Murdoch),  and 
June  2,  1898  (Stone). 

None  were  noted  in  Lower  California  after  May  10  (Belding),  but 
in  central  Florida  they  have  been  recorded  as  late  bs  June  2,  1886 
(Scott),  and  in  southern  Ontario  the  average  date  of  the  last  seen 
is  June  4,  latest  June  13,  1891  (Nash). 

Eggs  have  been  taken  at  the  mouth  of  the  Yukon,  June  6,  1879 
(Nelson);  Cape  Prince  of  Wales,  June  27,  1898  (Grinnell) ;  and  at 
Point  Barrow,  June  22,  1883  (Murdoch).  At  this  last  locahty  the 
eggs  in  some  seasons  must  be  laid  earUer  than  the  above  date,  for  in 
1898  downy  young  were  taken  July  6  (Stone). 

FaU  migraiion.^Ea,rlj  fall  migrants  were  passing  south  July  19, 
1900,  along  the  west  shore  of  Hudson  Bay,  near  York  Factory  (Preble), 
and  two  weeks  later  they  were  enormously  abundant,  showing  that 
this  is  one  of  the  principal  routes  in  fall  migration.  Since  the  species 
is  not  conunon  in  the  Mississippi  Valley  and  is  comparatively  rare  in 
western  Ontario  in  the  fall,  it  is  evident  that  many  of  these  Hudson 


SPOON-BILL  SANDPIPBB.  45 

Bay  birds  turn  eastward  to  the  Atlantic  coast.  An  early  arrival 
appeared  on  Long  Island,  New  York,  July  17,  1S97  (Worthington), 
but  the  usual  time  of  arrival  is  a  month  or  more  later;  Hayward, 
Calif.,  August  3,  1889  (Emerson);  Point  de  Monts,  Quebec,  August 
28, 1883  (Meiriam) ;  Plymouth,  Mass.,  September  17,  1852  (Browne) ; 
Erie,  Pa.,  September  21,  1875  (Sennett);  Washington,  D.  C,  Sep- 
tember 25,  1894  (Hasbrouck). 

The  last  deserted  the  breeding  grounds  at  Point  Barrow,  Alaska, 
September  7,  1882  (Murdoch);  September  4,  1897  (Stone).  The 
last  have  been  noted  at  St.  George  Island,  Alaska,  October  3,  1899 
(Bishop);  Bering  Island,  October  25,  1884  (Greboitsky) ;  Chicago, 
111.,  November  3,  1906  (Ferry);  Oberlin,  Ohio,  October  27,  1906 
(Jones);  St.  Clair  Flats,  Michigan,  November 20,  1904  (Blain);  Otta- 
wa, Ontario,  average  October  4,  latest  October  29,  1889  (White); 
Portland,  Me.,  November  11,  1906  (Eastman);  Barnstable,  Mass., 
December  23,  1903  (Howe);  Comox,  British  Columbia,  December  5, 
1903  (Brooks). 

Oorlew  Sandpiper.    Eroliaferrvginta  (BrQaii.). 

The  curlew  sandpiper  breeds  only  in  the  Eastern  Hemisphere,  but 
wanders  not  infrequently  to  the  Atlantic  coast  of  North  America. 
The  only  ^^s  so  far  known  were  taken  July  3,  1897,  in  the  delta  of 
the  Yenisei  River,  Siberia  (Newton),  and  June  24-July  6,  1900,  on 
the  northwestern  coast  of  the  Taimyr  Peninsula,  Siberia  (Dresser). 
It  is  probable  that  all  Greenland  records  for  this  species  are  erro- 
neous, and  that  the  only  reliable  record  in  Arctic  America  is  that  of 
the  single  individual  taken  June  8,  1883,  at  Point  Barrow,  Alaska 
(Murdoch).  On  the  Atlantic  coast  of  America  it  has  been  recorded 
about  twenty  times  from  Halifax,  Nova  Scotia  (Jones),  to  Cape  May, 
N,  J,  (Abbott),  A  few  dates  are  in  May,  but  the  larger  part  are  in 
the  fall  from  August  to  October.  One  specimen  was  taken  about 
1886  in  the  interior  at  Toronto,  Ont.  (Fleming).  The  species  has 
been  recorded  from  Grenada  Island,  West  Indies  (Cory),  and  there 
is  a  specimen  in  the  British  Museum  said  to  have  been  taken  in  eastern 
Patagonia. 

In  winter  the  curlew  sandpiper  ranges  south  to  southern  Africa, 
India,  the  Malay  Archipelago,  and  Australia.  During  migration  it 
has  been  noted  in  the  Philippines  and  Chioa,  and  west  to  Great 
Britain. 

Spooa-bUl  Saadplper.    EvrynorhynehuM  pygmeut  (Linn.). 

The  spoon-bill  sandpiper  inhabits  the  Eastern  Hemisphere  and 
ranges  in  summer  to  northeastern  Siberia.  It  migrates  through  Japan 
and  China  and  winters  as  far  south  as  Burma  and  India.  One  was 
taken  in  1849  on  the  Choris  Peninsula  of  Alaska — the  only  record  for 
the  Western  Hemisphere. 
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Semipalmated  Sandpiper.    Ereunetet  puiUba  (Lion.). 

Breeding  range. — The  semipalmated  sandpiper  breeds  in  Ungava 
at  Okak  (Crandall)  and  south  to  Fort  George  (Drexler),  and  also  on 
the  Barren  Grounds  from  Hudson  Bay  (Eifrig)  west  to  Franklin  Bay 
(MacFarlane),  along  the  Arctic  coast  to  Kotzebue  Sound,  Alaska 
(Grinnell),  and  south  on  the  western  coast  of  Alaska  to  St.  Michael 
(specimens  in  United  States  National  Museum). 

Wivier  range. — It  winters  miunly  in  eastern  South  America,  south 
to  Patagonia  (latitude  43°  S.)  (Seebohm),  and  thence  north  through 
Central  America  and  the  West  Indies  to  eastern  Mexico  (Sumichrast), 
southern  Texas  (Refugio  County;  Carroll),  Florida  (Scott),  tmd  the 
coast  of  Georgia  (Helme)  and  South  Carolina  (specimen  in  United 
States  National  Museum). 

Migration  range. — The  semipalmated  sandpiper  is  a  rare  spring 
but  an  abundant  fall  migrant  along  the  whole  Atlantic  coast.  It  is  a 
common  fall  migrant  through  the  Bermudas  (Ilurdis),  Bahamas 
(Bryant),  and  the  West  Indies  east  of  Cuba.  It  is  common  both 
spring  and  fall  in  the  Mississippi  Valley,  becomii^  less  common  west- 
ward to  the  eastern  base  of  the  Rocky  Mountains,  and  west  of  the 
mountains  to  western  British  Columbia  (Brooks),  Sitka,  Alaska  (Bis- 
choff).  Cook  Inlet  (Chapman),  Norton  Sound  (McGregor),  St,  Paul 
Island  (Palmer),  and  the  coast  of  northeastern  Siberia  (Nelson).  It 
has  occurred  in  migration  on  the  coast  of  Peru  (Salvin). 

Spring  migration. — Almost  all  the  spring  records  for  the  Atlantic 
coast  are  in  May,  while  migration  in  the  Mississippi  Valley  begins  in 
April:  Camden,  Ind.,  average  of  three  years  April  21,  eariiest  April 
18,  1886  (Groninger);  Keokuk,  Iowa,  average  of  eight  years  April 
30,  earliest  April  19,  1898  (Currier);  Fort  Lyon,  Colo.,  April  25,  1886 
(Thome);  Indian  Head,  Saskatchewan,  May  16, 1892  (Macoun);  Fort 
Chipewyan,  Alberta,  May  24,  1901  (Preble);  Great  Bear  Lake,  Mac- 
kenzie', May  24,  1826  (Richardson);  Kowak  River,  Alaska,  May  29, 
1899  (GrinneJI).  Nonbreedii^  birds  are  found  here  and  there  in 
summer  from  Wisconsin  (Kumlien  and  Hollister)  to  Massachusetts 
(Howe  and  Allen). 

E^ggs  have  been  taken  at  Fort  George,  Ungava,  June  24,  1860 
(Drexier);  Franklin  Bay,  Mackenzie,  June  30,  1864  (young  July  5, 
1865),  (MacFarlane);  St.  Michael,  Alaska,  June  9,  1880  (specimens 
in  United  States  National  Museum) ;  and  young  just  hatched  at  Cape 
Blossom,  Alaska,  June  30,  1898  (Grinnell). 

Fall  migration.— hike  so  many  other  sandpipers  the  semipalmated 
begins  to  move  south  ao  early  that  it  appears  in  the  United  States  in 
July;  southern  Mississippi,  average  of  three  years  July  16,  earliest 
July  10,  1905  (Brodie  and  Kopman);  Femandina,  Fla.,  July  14,  1906 
(Wortbii^ton) ;  Porto  Rico,  August  11,  1 901  (Bowdish) ;  La  Guaira, 
Venezuela,  August  10  (Robinson  and  Richmond),  and Marajo,  Brazil, 
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August  4  (Allen).  Specimens  were  taken  July  3,  1907,  at  Coronado 
de  Terraba,  Costa  Rica  (Caniker),  but  these  may  have  been  non- 
breedera  that  had  not  made  the  northward  joumej.  Young  birds 
migrate  about  a  month  later,  and  it  is  probably  these  that  afford  the 
following  average  dates:  North  River,  Prince  EMward  Island,  August 
8  (Bain) ;  Long  Island,  New  York,  Ai^fust  10  (Worthington) ;  Beaver 
Pa.,  August  14  (Todd);  Keokuk,  Iowa,  August  IS  (Currier). 

The  average  date  of  the  last  one  seen  at  Point  Barrow,  Alaska,  is 
August  15,  latest  August  IS,  1SS2  (Murdoch);  Herschel  Island, 
Yukon,  August  2,  1S94  (Russell);  York  Factory,  Keewatin,  August 
26,  1900  (Preble) ;  Ottawa,  average  of  the  last  one  seen  September  9, 
latest  September  17,  1892  (White);  Lewiston,  Me.,  October  17,  1900 
(Johnson);  Ossining,  N.  Y.,  October  20,  1885  (Fisher);  Washington, 
D.  C,  October  26,  1887  (Richmond). 

WsBtem  Suidpiper.     Ereuntla  mauiri  CabBois. 

Breeding  roTi^e.— The  western  sandpiper's  breeding  range,  as  at 
present  known,  ia  a  narrow  strip  along  the  northwestern  «troast  of 
Alaska  from  the  mouth  of  the  Yukon  (specimens  in  United  States 
National  Museum)  to  Cape  Prince  of  Wales  (Grinnell). 

WiTiier  range. — Though  breeding  only  on  the  northwest  coast,  this 
sandpiper  is  common  in  winter  on  the  Atlantic  coast  from  North 
Carolina  (Bishop)  to  Florida  (Scott).  This  long  migration  across  the 
continent  to  the  southeastward  from  the  breeding  grounds  is  veiy 
remarkable,  and  is  not  paralleled  in  the  case  of  any  other  Bhorebird. 
It  is,  however,  comparable  with  the  migration  of  several  species  of 
ducks  from  the  Mackenzie  Valley  to  Chesapeake  Bay.  The  species 
also  winters  from  La  Paz,  Lower  California  (specimen  in  National 
Museum),  to  southern  Mexico  (Lawrence),  Guatemala  (Sharpe),  Co- 
lombia (Ridgway),  and  Venezuela  (Robinson),  and  undoubtedly  to 
the  Lesser  Antilles,  but  its  distribution  in  the  West  Indies  is  not  yet 
known  with  any  accuracy. 

Migration  range. — In  passing  from  the  summer  to  the  winter  home, 
the  western  sandpiper  comes  east  to  the  Atlantic  coast  at  least  as  far 
north  as  Massachusetts  (Henshaw),  and  sometimes  is  quite  common 
in  the  fall  on  Long  Island  (Braislin)  and  the  coast  of  New  Jersey 
(Bally).  The  strange  fact  is  that  there  are  no  corresponding  records 
from  the  interior  to  indicate  the  route  by  which  these  birds  reach 
New  England.  The  species  seems  not  to  be  known  north  of  southern 
Wisconun  (Kumlien  and  Hollister),  Colorado  (Oshum),  and  southern 
Wyoming  (specimen  in  National  Museum),  while  in  all  of  the  Missis- 
sippi VaUey  between  the  river  and  the  Rocky  Mountains  the  species 
is  so  very  rare  as  to  make  it  improbable  that  any  large  part  of  the 
New  England  birds  migrate  through  this  section.  In  fall  migra- 
tion the  species  is  known  west  in  the  Aleutians  to  Unalaska  Island 
(Palmer). 

_ .  „,  Google 
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Spring  migratUm. — Along  the  Atlantic  coast  the  species  is  almost 
unknown  in  spring  north  of  its  winter  range;  the  few  known  occur- 
rences are  in  May.  To  the  westward  some  dates  of  spring  arrival  are: 
Galveston,  Tex.,  March  24, 1891  (Singley) ;  San  Pedro  River,  Arizona, 
April  17,  1902  (Howard);  Monterey,  Calif.,  April  6,  1903  (Bren- 
inger);  Redwood  City,  Calif.,  April  14, 1907  (CarrigerandPemberton); 
Corvallis,  Oreg.,  April  21,  1899  (Woodcock);  southern  British  Colum- 
bia, April  26,  1889,  and  April  20,  1905  (Brooks) ;  Fort  Kenai,  Alaska, 
May  12,  1869  (Bischoff);  St.  Michael,  May  28,  1874  (Turner). 

Most  of  the  individuals  have  left  southern  Lower  California  by 
May  10  (Belding)  and  the  northern  part  by  the  middle  of  the  month 
(Kaeding).  The  spyecies  was  still  present  at  Owen  Lake,  California, 
June  1,  1891  (Fisher).  Eggs  have  been  found  at  the  mouth  of  the 
Yukon  June  5  (specimens  in  United  States  National  Museum)  and 
near  Cape  Prince  of  Wales,  June  28,  1898  (Grinnell). 

FaU  migration.— Tha  first  fall  migrants  were  noted  at  Tulare  Lake, 
California,  July  7-8,  1907  (Goldman),  and  the  species  was  taken  off 
the  coast  of  Venezuela  July  7,  1895  (Robinson).  The  first  of  these 
records  probably  represents  birds  in  migration;  the  other,  non- 
breeders  that  had  summered  far  south  of  the  breeding  grounds. 
Some  other  fall  records  are:  Southern  British  Columbia,  average  of 
five  years  August  14  as  the  date  of  fall  arrival  (Brooks) ;  Semiahmoo 
Bay,  Washington,  July  15,  1857  (Kennerly);  Santa  Barbara,  Calif., 
July  3,  1875  (Sharpe);  Fort  Bridget,  Wyo.,  July  13,  1858,  (Drexler); 
near  Arco,  Idaho,  July  25,  1890  (Merriam);  Rockport,  Tex.,  August 
12,  1906  (Howell);  Monomoy  Island,  Massachusetts,  July  19,  1888 
(Brewster) ;  Charleston,  S,  C,  about  July  8  (Wayne) ;  Haiti,  July  1 1, 
1883  (Stone);  San  Mateo,  Tehuantepec,  August  7,  1869  (specimen  in 
United  States  National  Museum).  The  latest  date  in  southern 
British  Columbia  is  September  11,  1889  (Brooks);  Hay  ward,  Calif., 
November  4,  1889  (Emerson);  Monomoy  Island,  Massachusetts, 
September  19,  1888  (Brewster) ;  Cape  May  County,  N.  J.,  September 
15, 1895  (Baily);  Washington,  D.C.,  September  22, 1894  (Hasbrouck). 
Suidarling.    OcUidrii  Imeophtea  (I^llas). 

Breeding  range. — The  sanderling  is  a  cosmopolite,  breeding  and 
wintering  in  both  hemispheres.  It  is  known  to  breed  north  to 
Point  Barrow,  Alaska  (Stone),  Melville  Island  (Fisher),  Grinnell  Land 
(Feilden),  both  coasts  of  Greenland  (Beasels  and  Winge),  the  Taimyr 
Peninsula,  Siberia  (Walter),  and  undoubtedly  breeds  on  the  New 
Siberian  Islands  (Newcombe).  It  breeds  south  to  Iceland  (Oates),  to 
Cape  Fullerton,  Hudson  Bay  (Low),  and  to  Franklin  Bay,  Mackenzie 
(MacFarlane). 

Wwter  range. — Some  sanderUngs  pass  in  winter  to  central  Aigen- 
tina  (Tambo  Point,  44°  S.:  Dumford),  and  to  Talcahuano,  central 
Chile  (Sharpe),  8,000  miles  from  the  nefuvst  breeding  grounds;  while 
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others  remaiQ  as  common  winter  residents  oQ  the  Atlantic  coast  of 
the  southeastern  United  States  north  to  North  Carolina  (Smithwick) 
and  casually  even  to  Massachusetts  (Mackay).  The  species  winters 
on  the  coast  of  Texas  (Merrill)  and  on  the  Pacific  coast  regularly  to 
central  California  (Cooper)  and  occasionally  to  Washington  (Cooper 
and  Suckkiy). 

It  occurs  in  fall  migration  on  the  Hawaiian  Islands,  where  it  has 
been  taken  from  September  25  to  October  14  and  where  a  few  may 
winter  (Henshaw). 

The  sanderlings  of  the  eastern  hemisphere  winter  from  the  Mediter^ 
raneaa  and  Japan  south  to  southern  Africa,  the  Malay  Archipel^o, 
and  Oceania. 

J/tf/rotton  range. — The  sanderling  is  common  on  the  coasts  of  the 
world  and  on  the  lai^r  inland  waters.  It  is  abundant  on  both  coasts 
of  North  America  and  common  on  the  Great  Lakes.  It  has  been 
recorded  in  migration  from  almost  every  State  of  the  Union,  but  is 
quite  rare  in  all  the  district  between  the  Great  Lakes  and  the  Pacific 
coast. 

Spring  migration. — The  northward  movement  begins  in  March, 
bringing  the  species  the  latter  part  of  this  month  to  the  New  England 
coast  and  to  the  central  Mississippi  Valley.  Further  advance  is  so 
slow  that  the  sanderling  is  among  the  later  birds  to  arrive  at  the 
breeding  grounds,  which  are  reached  the  first  week  in  June.  Some 
dates  of  spring  arrival  are:  Fort  Simpson,  Mackenzie,  May  29,  1904 
(Preble);  Point  Barrow,  Alaska,  latitude  71°,  June  2,  1882  (Mur- 
doch), June  6,  1898  (Stone);  Prince  of  Wales  Strait,  73",  June  7, 
1851  (Armstrong);  Bay  of  Mercy,  74°,  June  3,  1852  (Armstrong); 
Winter  Island,  66°,  June  10,  1822  (Lyon);  Igloolik,  69°,  June  16, 
1823  (Parry);  Grinnell  Land,  82°  33',  June  4,  1876  (Feilden);  west 
coast  of  Greenland  at  72°,  May  29,  1850  (Sutherland);  at  78°,  June 
5,  1854  (Kane);  Taimyr  Peninsula,  Siberia,  74°,  June  4  (Seebohm), 
Specimens  were  taken  in  Chile  in  May  (Schalow) ;  in  British  Honduras 
May  18-20  (Salvin);  southern  Florida,  May  25  (Scott);  the  coast  of 
New  Jersey,  June  13  (Abbott).  The  species  remains  regularly  on 
the  New  England  coast  and  about  the  Great  Lakes  until  the  first 
weekinJune.  The  fact  that  nonbreeders  remain  through  the  summer 
'  far  south  of  the  nesting  grounds  has  probably  furnished  the  basis 
for  the  reporte  of  the  breeding  of  the  species  south  of  the  Arctic 
coast. 

The  first  eggs  known  to  science  were  taken  June  29,  1863,  near 
Franklin  Bay,  Mackenzie  (MacFarlane),  a  locality  where  the  species 
is  very  rare.  The  most  northern  known  eggs  were  taken  June  24, 
1876,  near  the  north  coast  of  Grinnell  Land,  at  latitude  82°  33' 
(Feilden).  Eggs  were  taken  in  July  at  Thank  God  Harbor,  Green- 
land (Bessels),  and  both  late  June  and  early  July  on  the  Taimyr 
Peninsula,  Siberia  (Walter), 
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FaU  mi^^ation. — The  sanderling  was  seen  off  the  coast  of  Venezuela 
July  7,  I8d5  (Robinson),  but  regular  fall  migration  does  not  begin 
until  some  weeks  later,  as  shown  by  the  following  dates  of  fall  arrival, 
which  in  each  case  are  considerably  earlier  than  the  average:  Big 
Stick  Lake,  Saskatchewan,  July  19,  1906  (Bent);  Lincoln,  Nebr., 
August  7,  1900  (Wolcott);  Toronto,  Ontario,  July  16,  1898  (Naah); 
Newfoundland,  August  2,  1887  (Palmer);  Erie,  Pa.,  July  27,  1900 
(Todd);  Long  Island,  New  York,  July  20,  1900  (Scott);  San  Mateo, 
Tehuantepec,  August  5,  1869  (Sumichrast).  The  last  was  seen  at 
Point  Barrow,  August  27,  1897  (Stone) ;  St.  Michael,  Alaska,  Septem- 
ber 11,  1899  (Bishop);  Homer,  Alaska,  August  29,  1901  (Chapman); 
Prince  of  Wales  Strait,  August  30,  i860  (Armstrong) ;  Grinnell  Land, 
about  August  31,  1882  (Greely);  Prince  Edward  Island,  October  30, 
1887  (Bain);  Montreal,  Canada,  October  7,  1889  (Wintle);  Lincoln, 
Nebr.,  October  4,  1898  (Bruner,  Wolcott,  and  Swenk);  Ottawa,  On- 
tario, October22, 1887  (White);  Erie,  Pa.,  November  17, 1902  (Todd). 
Uarbled  Oodwit.    lAmosafedoa  (Liim.). 

Breeding  raTw?^.— Formerly  the  marbled  godwit  was  a  coomion 
breeder  in  northern  Nebraska  (Say),  in  northern  Iowa  south  to  about 
latitude  43°  (Preston),  and  a  few  undoubtedly  nested  in  Wisconsin, 
at  about  the  same  latitude  (Kumlieu  and  Hollister).  It  is  not  prob- 
able that  the  species  now  breeds  in  either  State,  and  the  principal 
summer  home  at  the  present  time  is  from  northern  North  Dakota 
(Eolfe)  to  the  valley  of  the  Saskatchewan  (Bent). 

Wivier  rarige. — The  species  passes  south  in  winter  to  southern 
Guatemala  (Salvin)  and  Belize  (Sclater  and  Salvia),  and  remains  as 
far  north  as  southern  Lower  California  (Forrer)  and  the  coaata  of 
Louisiana  (Beyer),  Florida  (Scott),  and  Geoi^ia  (Worthington). 

Migration  range. — On  the  way  from  the  summer  home  to  the  winter, 
some  individuals  formerly  took  a  course  almost  due  east  and  appeared 
in  the  Maritime  Provinces  of  Canada  (Macoun)  and  on  the  coast  of 
New  England  (Brown),  becoming  more  common  to  the  south  until  it 
would  hardly  have  been  caUed  rare  on  Long  Island  and  the  New 
Jersey  coast.  At  the  present  time  it  is  almost  unknown  on  the 
Atlantic  coast  north  of  Florida.  There  seem  to  be  no  winter  records 
of  the  species  in  the  West  Indies,  but  as  a  rare  visitant  in  fall  migra^ 
tion  it  has  been  recorded  from  Cuba  (Gundlach),  Porto  Rico  (Gund- 
lach),  Grenada  (Wells),  Carriacou  (Wells),  and  Trinidad  islands 
(Leotaud). 

A  migration  also  takes  place  westward  to  the  Pacific  coast.  Though 
the  species  is  not  known  to  breed  within  several  hundred  miles  of  the 
Rocky  Mountuns,  yet  it  has  been  noted  on  the  coast  of  southern 
Alaska  (Osgood)  nearly  a  thousand  miles  west  of  the  nearest  breeding 
grounds.  This  species  therefore  presents  the  unique  spectacle  of  a 
bird  breeding  in  the  middle  of  the  American  continent  and  migrating 
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directly  east  and  directly  west  to  the  ocean  coasta.  A  wanderer  was 
taken  at  Point  Barrow,  AJaska,  August  26,  1897  (Stone),  and  several 
specimens  have  been  taken  on  Hudson  Bay  (Preble).  Individuals 
probably  sometimes  winter  in  California,  as  one  was  taken  at  Hum- 
boldt Bay,  December  7,  1885  (Townsend),  and  at  Lake  Elsinore, 
Febniaiy,  1902  (Nordhoff). 

Spring  migration. — The  marbled  godwit  is  among  the  earlier 
migrants  of  the  shorebirds;  it  reaches  central  Illinois  in  early  April 
(Griffin);  Heron  Lake,  Minnesota,  average  April  12,  earliest  April  8, 
1889  (Miller);  Lincoln,  Nebr.,  April  18,  1899  (Wolcott);  Loveland, 
Colo.,  average  April  27,  earliest  April  20,  1887  (Smith);  Shoalwater 
Bay,  Washington,  April  13,  1854  (Cooper);  southern  Manitoba, 
avert^  May  1,  earliest  April  29,  1901  (Wemyss);  southern  Sas- 
katchewan, average  May  3,  eaHiest  April  16,  1907  (Lang).  Nearly 
all  of  the  few  spring  records  on  the  Atlantic  coast  are  in  May. 

Eggs  have  been  found  at  Oakland  Valley,  Iowa,  April  20,  1878 
(Rice);  Winnebago,  Iowa,  May  6,  1871  (Krider);  Miner  County, 
S.  Dak.,  May  16,  1892  (Patton);  Minnewaukan,  N.  Dak.,  May  22, 
1892  (Rolfe);  in  Grant  County,  Minn.,  May  24,  1876  (Sonnett);  and 
in  southern  Saskatchewan,  May  29, 1905  (Bent).  The  birds  and  their 
young  were  common  June  8,  1820,  near  the  mouth  of  the  Loup  Fork 
of  the  Platte,  Nebraska  (Say). 

Fail  mtjpfifion.— The  return  movement  begins  in  July,  since 
migrMits  have  been  taken  at  Ugashik,  Alaska,  July  16,  1881  (Osgood), 
on  the  New  Jersey  coast  late  in  the  month  (Stone),  and  on  Pea  and 
Bodie  islands,  North  Carolina,  July  11,  1904  (Bishop).  A  gunner 
who  shot  for  the  market  near  Newport,  R,  I.,  obtained  only  26  of 
these  godwits  during  eight  seasons,  the  extreme  dates  ranging  from 
August  6,  1873,  to  October  2,  1868  (Sturtevant).  The  latest  date 
in  Colorado  is  October  1,  1874  (Henshaw). 

Paeiflc  Oodwit.    Limota  lapponiea  baaieri  Naum. 

The  principal  breeding  range  of  the  Pacific  godwit  is  in  northeastern 
Siberia,  but  a  few  individuals  cross  to  Alaska  and  breed  from  Un- 
alaska  (Dall)  to  Kotzebue  Sound  (Grinnell).  After  the  breeding 
season  some  wander  northward  to  Point  Barrow  (Murdoch).  They 
arrive  on  their  breeding  grounds  early  in  May  (Nelson),  and  are  among 
the  earliest  of  the  waders  to  begin  the  fall  migration  (Nelson),  The 
latest  one  seen  at  Point  Barrow  was  August  18  (Murdoch),  and 
early  in  September  the  last  have  left  North  America.  The  migration 
route  passes  through  the  Pribilof  Islands,  Commander  Islands,  Japan, 
China,  and  the  Philippines.  The  winter  home  is  in  Australia,  New 
Zealand,  the  Malay  Archipelago,  and  many  of  the  islands  of 
Oceania.  The  Pacific  godwit  has  been  noted  several  times  in  the 
Hawaiian  Islands  (Bryan),  and  a  straggler  was  once  taken  at  La 
Paz,  Lower  California  (Belding). 

_..,.i>Goo»^lc 
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Hndsomaa  Oodwit.    TAmoKi  hxmattiea  (Lina,). 

Breeding  range. — ^The  eggs  of  the  Hudsoniaii  godwit  are  known 
only  from  the  Anderson  River  region  of  northwestern  Mackenzie  (Mac- 
Farlane),  butsince  Edward  A.  Preble,  of  the  Biological  Survey,  found 
the  species  common  in  July  and  August  on  the  west  coast  of  Hudson 
Bay,  probably  it  breeds  also  not  far  north  of  this  region.  The  breed- 
ing range  is  probably  the  Barren  Orotmds  from  the  mouth  of  the 
Mackenzie  to  Hudson  Bay. 

Mnier  range. — The  species  winters  in  Argentina  and  Chile  south 
to  Ohiloe  Island  (Sclat«r  and  Salvin)  on  the  west  coast  and  to  the 
Strait  of  Magellan  (Sharpe)  and  the  Falkland  Islands  (Abbott). 
But  it  is  rare  in  eastern  Patagonia  south  of  the  Chubut  River  (Dum- 
ford),  which  ia  just  opposite  the  southern  limit  on  the  western  coast. 

Migration  range.— The  migration  rout«  between  the  winter  and 
summer  homes  is  not  known.  In  fall  migration  the  species  appears 
rarely  on  the  coast  of  Maine  (Boardman)  and  more  commonly  in 
Massachusetts  (Howe  and  Allen),  Rhode  Island  (Sturtevant),  and 
Ijong  Island  (Dutcher).  Whither  the  birds  go  when  they  leave  Long 
Island  is  as  yet  unknown.  On  the  rest  of  the  coast  of  the  United 
States  the  species  is  known  only  as  a  very  rare  strag^er.  One  acci- 
dental occurrence  in  Cuba  (Gundlach)  is  the  only  record  for  the 
Greater  Antilles,  and  in  the  Lesser  Antilles  it  is  known  only  from 
the  extreme  eastern  end  on  Barbados  (Feilden)  and  Trinidad 
(Leotaud).  It  occurs  on  the  coast  of  British  Quiana  (Quelch)  and 
in  the  interior  of  Brazil  (Pelzeln). 

The  species  seems  not  to  be  recorded  in  spring  anywhere  on  the 
Atlantic  coast  between  Argentina  and  Long  Island,  with  the  excep- 
tion of  a  single  pair  seen  May  8, 1906,  near  Rehoboth,  Del.  (Pennock). 
The  very  few  records  on  Ijong  Island  (Sharpe)  and  in  New  England 
(Howe  and  Allen)  during  the  spring  indicate  that  at  this  season  it 
ia  only  a  straggler  along  the  Atlantic.  It  passes  in  spring  migration 
up  the  Mississippi  Valley,  entering  the  United  States  through  Louisi- 
ana (Beyer)  and  Texas  (Sharpe)  and  passing  north  principally  along 
the  eastern  edge  of  the  plains.  The  migration  route  between  Argen- 
tina and  Texas  is  unknown,  for  there  is  not  a  single  spring  record  in 
the  whole  distance,  and  records  at  any  time  in  the  year  are  limited 
to  one  on  the  coast  of  Peru,  November  9,  1883  (MacFarlane) ;  one 
in  Cuba,  no  date  specified  (Gundlach);  and  very  doubtful  records 
for  Colombia  (Burger)  and  Costa  Rica  (Zeledon). 

From  the  above  very  meager  data,  it  seems  probable  that  the 
Hudsonian  godwit  has  a  migration  route  similar  to  that  of  the 
goklen  plover,  with  this  important  difference — that  whereas  the 
golden  plover  first  goes  eastward  from  its  breeding  grounds  to  the 
coast  of  Labrador  and  crossing  the  Gulf  of  St.  Lawrence  strikes  out 
to  sea  from  Nova  Scotia,  the  Hudsonian  godwit  starts  in  a  south- 
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easterly  course  to  and  down  the  western  shore  of  Hudson  Bay  and 
keeps  much  this  same  course  overland  to  the  coast  of  New  England. 
Thence  it  goes  directly  across  the  ocean  to  the  Lesser  Antilles  and 
British  Guiana,  and  lastly  south  and  southwest  through  central 
Brazil  to  the  pampas  of  Argentina,  and  to  the  coast  of  central  Chile. 
Judging  by  anal<^y  from  the  golden  plover,  the  spring  migration 
route  of  the  Hudsonian  godwit  is  from  the  pampas  of  northwestern 
Argentina  directly  to  the  coast  of  Texas,  and  almost  in  one  flight. 

This  species  is  rare  west  of  the  Rocky  Mountains.  The  British 
Museum  contains  specimens  said  to  have  been  taken  in  California 
-  (Sharpe),  but  as  this  is  the  only  record  for  the  State  it  needs  confir- 
mation. A  few  specimens  have  been  taken  in  Alaska  from  the 
Kenai  Peninsula  (Osgood)  to  the  Yukon  mouth  (Ball  and  Bannister), 
Nulato  (Sharpe),  and  Point  Barrow  (Stone)  on  the  north,  but  there 
is  no  evidence  that  the  species  breeds  west  of  the  Mackenzie  River. 
Though  the  Hudsonian  godwit  is- now  very  rare  on  the  New  England 
coast,  and  has  been  since  about  1886,  yet  previously  it  was  so  com- 
mon that  a  gunner  near  Newport,  R.  I.,  records  the  shooting  of  104 
birds  in  the  years  1867-1874  (Sturtevant) . 

SpriTig  migration.— 'The  species  arrives  on  the  coast  of  Texas  in 
April  (Sharpe)  and  has  been  recorded  at  Lawrence,  Kans.,  as  early 
as  April  19,  1873  (Snow);  St.  Louis,  Mo.,  April  19,  1872  (Hurler); 
in  Grant  County,  Minn.,  April  25,  1876  (Sennett);  Indian  Head, 
Saskatchewan,  May  11,  1892  (Macoun);  Fort  Kenai,  Alaska,  May  5, 
1869  (Bischoff).  Specimens  were  taken  on  the  Falkland  Islands  as 
late  as  May  20, 1860  (Abbott),  and  in  Aigentina  to  May  24  (Sharpe), 
The  earliest  eggs  taken  were  on  June  7,  1862,  at  Fort  Anderson 
(MacFarlane). 

FdU  migration. — A  Biological  Survey  party  found  the  Hudsonian 
godwit  already  in  southward  migration  July  19,  1900,  near  York 
Factory,  Keewatin  (Preble);  it  was  noted  July  29,  1889,  on  the  coast 
of  Rhode  Island  (Sturtevant) ;  it  arrives  in  August  in  the  Lesser  An- 
tilles (Leotaud);  in  September  in  Brazil  (Pelzeln);  and  by  early 
November  has  appeared  at  the  extreme  southern  limit  of  the  range 
(Dumford).  It  is  probably  the  arrival  of  young  birds  that  is  recorded 
at  Barbados  (Feilden)  in  October,  with  October  7  as  the  average  of 
three  years  and  October  5,  1886,  as  the  earliest. 

The  last  seen  near  Cape  Churchill,  Hudson  Bay,  in  1900,  was  on 
August  24  (Preble);  Toronto,  Ontario,  October  20,  1890  (Fleming); 
Montreal,  Canada,  October  11, 1895  (Wintle);  Rhode  Island,  October 
13,  1873  (Sturtevant),  and  Massachusetts,  November  3  (Howe  and 
Allen). 

Black-tailed  Oodwit.    Limota  limoxt  (Linn.). 

The  black-tailed  godwit  is  confined  to  the  Eastern  Hemisphere, 
breeding  in  Iceland,  and  from  Holland  and  southern  Russia  north  to 
the  Arctic  Circle  and  east  to  western  Siberia.    It  winters  in  southern 
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Europe  a,a<t  south  to  Abysainia.  A  specimen  was  taken  about  1830 
near  Qodthaab,  Greenland  (Reinbard),  and  tbere  are  other  less  cer- 
tain records  of  its  occurrence  in  that  country. 

Orflen-Hhank.    GlottU  nebularia  (Gunn.). 

The  green-shank  has  a  very  wide  range  in  the  Eastern  Hemisphere. 
It  breeds  in  Scotland,  northern  Scandinavia,  and  east  to  northern 
Siberia;  it  migrates  along  the  coasts  of  both  Europe  and  Asia,  even 
to  Japan  and  the  Commander  Islands;  it  winters  from  southern 
Europe  and  India  to  southern  Africa  and  Australia. 

The  only  record  for  the  United  States  is  that  of  three  specimens 
taken  by  Audubon,  May  28,  1832,  on  Sand  Key,  near  Cape  Sable, 
Florida.  The  species  has  also  been  recorded  as  an  accidental  visitant 
to  Chile  (Schlegel)  and  Buenos  Aires,  Argentina  (Seebohm). 

Oonuuon  Bsd-ahank.     Totajtua  iotanuj  (Liao.). 

The  common  red-ehank  is  ecarcely  entitled  to  a  place  among  North  American  birds. 
Ite  claim  reete  only  on  the  deecription  by  Swainaon  and  Richardson  of  a  specimen 
from  Hudson  Bay  which  they  said  existed  in  the  British  Museum. 

The  common  red-shank  is  a  well-knovn  species  of  Europe  and  Asia,  where  it  breeds 
from  Iceland  and  the  Faroe  Islands  to  eouthem  Siberia  and  Tuikefctan  and  south  to 
northern  Africa.  It  winters  in  southern  Europe,  throughout  most  of  Africa,  and  in 
Asia  south  to  India  and  the  Malay  Archipelago. 

Qreater  Tellow-lega.     Totantu  melanoUuem  (Gmel.). 

Breeding  range. — Knowledge  of  the  summer  home  of  the  greater 
yellow-legs  is  much  lacking  in  definlteness.  One  of  the  best  known 
facts  is  that  the  bird  does  not  go  far  north,  since  it  is  one  of  the  few 
species  of  the  family  not  found  on  the  Arctic  coast,  nor  even  to  the 
Arctic  Circle.  The  most  northern  records  are:  Near  Fort  Chimo, 
Ungava  (Turner) ;  accidental  once  at  Cumberland  Sound  (Ktmihen) ; 
on  the  west  shore  of  Hudson  Bay  to  about  Cape  Eskimo  (Preble); 
Fort  Simpson,  Mackenzie  (Ross);  and  to  Kuprisanof  Island  (Osgood), 
Lake  Iliamna  (Osgood),  and  St.  Paul  Island  (Seale) — all  in  Alaska. 
The  southern  limit  of  the  breeding  range  is  more  difficult  to  deter- 
mine, since  the  mere  presence  of  the  bird  in  summer  is  not  sufficient 
proof  that  it  is  breeding.  Individuals  are  found  during  every  month 
of  the  year  in  the  West  Indies,  Bahamas,  Florida,  Texas  (Sennett), 
and  California  (Grinnell),  but  it  is  not  probable  that  the  species  breeds 
in  any  of  these  locahties. 

Eggs  taken  in  British  Columbia  at  Fort  George  and  Fort  St.  James 
(specimens  in  United  States  National  Museum)  are  probably  the  only 
certainly  identified  eggs  of  the  species  known.  The  bird  probably 
breeds  in  British  Columbia  as  far  south  as  Clinton  (Rhoads) ,  and  east- 
ward across  Canada,  north  of  about  the  fiftieth  parallel  of  latitude. 

WiTiter  range. — The  greater  yellow-legs  winters  to  the  southern  end  of 
the  mainland  of  South  America.  To  the  north  it  occurs  on  both  coasts 
and  in  Central  America,  Mexico,  and  the  West  Indies  to  the  coast  of 
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Georgia  (Helme) — occasionally  to  North  Carolina  (Bishop) — Loui- 
Biana  (Edwards),  Texas  (Merrill),  and  Caiifomia.  In  this  latterState 
it  winters  on  the  coast  north  st  least  to  Los  Angeles  County  (Grinnetl), 
and  in  the  interior  to  Owen  Lake  (Fisher). 

Spring  migroHon. — The  advance  begins  in  March,  and  the  first 
reach  Raleigh,  N.  C,  on  the  average  April  3,  earliest  March  22,  1893 
(Brimley);  Long  Island,  New  York,  average  April  22,  earlieat  April 
17,  1896  (Worthington) ;  eastern  Massachusetts,  average  April  26, 
earliest  April  22,  1893  (Browne);  southern  Maine,  averse  May  9, 
earliest  April  26,  1896  (Morrell);  city  of  Quebec,  Canada,  average 
April  30,  earliest  April  18,  1903  (Dionne);  Point  de  Monts,  Quebec, 
average  May  5,  earliest  April  26,  1885  (Comeau).  Lake  Mistassini, 
Quebec,  May  7,  1885  (Macoun).  Some  other  early  dates  along  the 
Atlantic  coast  are:  Patapsco  Marsh,  Maryland,  March  26,  1875  (Kirk- 
wood);  Carlisle,  Pa.,  March  19,  1844  (Baird);  Westport  Harbor, 
Massachusetts,  March  10,  1899  (Howe  and  Sturtevant).  The  average 
date  of  arrival  in  central  Illinois  is  April  6,  earliest  March  22,  1890 
(Brown);  Chicago,  111.,  average  April  24,  earliest  April  14,  1895 
(Blackwelder) ;  Oberlin,  Ohio,  average  April  18,  earliest  April  12, 1905 
(Jones) ;  southern  Michigan,  average  April  27,  earliest  April  24,  1897 
(Hankinson);  southern  Ontario,  average  April  28,  earliest  April  13,  ■ 
1896  (Tavemer);  Ottawa,  Ontario,  average  May  9,  earliest  April  28, 
1905  (White);  Keokuk,  Iowa,  average  April  14,  earliest  March  26, 
1893  (Currier);  Elk  River,  Minn.,  average  April  21,  earliest  April  17, 
1886  (Bailey) ;  Aweme,  Manitoba,  average  May  4,  earliest  April  30, 
1902  (Criddle);  Kansas  CSty,  Mo.,  March  9,  1903  Bryant);  Manhat- 
tan, Kans.,  March  11,  1883  (Lantz);  Lincohi,  Nebr.,  April  10,  1899 
(Wolcott);  Fort  Lyon,  Colo.,  March  28,  1886  (Thome);  Loveland, 
Colo.,  March  26,  1890  (Smith);  Cheyenne,  Wyo.,  April  II,  1888 
(Bond);  Great  Falls,  Mont.,  April  17,  1892  (Williama);  Rathdrum, 
Idaho,  April  20,  1901  (Danby);  Fort  Simpson,  Mackenzie,  May  23, 
1860  (Rosa),  May  16,  1904  (Prebie);  Chilliwack,  British  Columbia, 
March  28,  1888  and  1889  (Brooks);  Fort  Kenai,  Alaska,  May  6,  1869 
(Bischoff). 

Those  individuals  that  are  to  breed  leave  the  United  States  by  the 
first  week  in  June.  The  species  is  common  in  Chile  and  Argentina 
through  the  winter  and  to  early  April,  when  most  leave  for  the  north, 
but  some  remain  the  whole  summer  in  Argentina  (Holland),  6,000 
miles  south  of  the  breeding  range. 

Eggs  have  been  taken  at  Fort  St.  James,  British  Columbia,  May  31, 

1889  (MacFarlane),  and  at  Fort  George,  British  Columbia,  May  20, 

1890  (specimens  in  United  States  National  Museum).  The  earhest 
downy  young  noted  in  1901  in  the  Caribou  district,  British  Columbia, 
were  seen  oD  June  15  (Brooks). 

Fall  miffration. — Hardly  six  weeks  elapse  between  the  passage 
of  the  last  northward-bound  migrants  on  Long  Island,  New  York, 
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and  the  appearance  of  the  first  fall  migrants;  on  the  average  the  last 
in  spiing  pass  May  28,  latest  June  14,  1901  (Scott),  while  the  average 
date  of  fall  arrival  is  July  19,  earlieet  July  10,  1S87  (Scott).  The 
larger  flights  there  do  not  come  until  August,  and  the  spedes  is  most 
common  in  September  and  October.  Fonneriy  this  was  one  of  the 
common  species  of  shorebirds  and  one  much  sought  by  gunners. 
A  hunter  near  Newport,  E.  I.,  shot  1,362  greater  yellow-le^  in  the 
eight  seasons  1867-1874,  on  dates  ranging  from  July  20,  1870,  to 
November  4,  1870;  bis  highest  score,  419  birds,  was  in  1873,  from 
August  19  to  October  19.  Dates  of  fall  arrival  are:  Granville,  Wash., 
July  7,  1897  (Young);  Utah  Lake,  Utah,  July  26,  1872  (Henshaw); 
Aweme,  Manitoba,  average  July  29,  earlieet  July  27,  1901  (Criddle); 
Lipscomb,  Tex. ,  one  June  29,  common  July  8, 1903  (Howell) ;  Pacheco, 
Chihuahua,  July  30,  1906  (Brown) ;  Toronto,  Ontario,  July  28,  1891 
(Nash);  Cullingham  Cove,  Ungava,  July  31,  1891  (Norton);  Anti- 
costi  Island,  July  8, 1881  (Brewster);  Erie,  Pa.,  July  28, 1896  (Todd); 
Washington,  D.  C,  July  24,  1890  (Richmond);  Bahama  Islands, 
July  6, 1904  (Allen);  Barbados,  West  Indies,  July  25, 1886  (Manning); 
Bonaire  Island,  off  the  coast  of  Venezuela,  July  21,  1892  (Hartert). 

Dates  of  the  last  seen  are:  Near  Fort  Churchill,  Keewatin,  August 
8,  1900  (Preble);  Hayes  Run,  Keewatin,  August  30,  1900  (Preble); 
Oxford  House,  Keewatin,  September  10,  1900  (Preble);  Cumberland 
Sound,  September  14,  1877  (Kumlien) ;  near  Fort  Chimo,  Ungava, 
September  19, 1882  (Turner);  Portage  la  Prairie,  Manitoba,  October 
21,  1884  (Nash);  ChiUiwack,  British  Columbia,  November  17,  1888, 
(Brooks),  November  21, 1889  (Brooks);  Long  Island,  New  York,  aver- 
age November  5,  latest  November  20,  1901  (Scott).  The  late  dates 
of  departure  explain  the  name  winter  yellow-legs  for  this  species. 
T«llow-legs.     Totanvt  jlavipe*  (Gmel.)- 

Breeding  range. — ^The  principal  summer  home  of  the  yellow-legs  is 
the  Barren  Grounds  and  neighboring  regions  to  the  southward.  The 
species  ranges  north  to  southern  Ungava  (Selwyn),  central  Keewatin 
(Preble),  and  nearly  to  .the  Arctic  coast  in  northern  Mackenzie  (Mac- 
Farlane).  It  breeds  north  to  Kotzebue  Sound  (Townsend)  and  Fort 
Yukon  (Dall  and  Bannister),  but  apparently  does  not  occur  on  the 
northern  coast  of  Alaska.  The  southern  limit  of  the  breeding  range 
is  imperfectly  known;  the  species  breeds  in  Yukon  at  least  south  to 
Lake  Marsh  (Bishop),  and  in  the  interior  probably  to  southern 
Alberta  (Macoun),  southern  Saskatchewan  (Macoun),  and  northern 
Quebec  (Macoun). 

Winter  nwi^e.— The  yellow-legs  passes  south  in  winter  to  the  Strait 
of  Magellan  (Gay)  and  occurs  at  this  season  quite  generally  over  the 
southern  half  of  South  America,  and  even  in  the  mountains  up  to 
10,000  feet  (Sclater).  Winter  records  north  of  this  region  are  few, 
and  probably  only  a  comparatively  small  number  regularly  winter 
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north  of  South  America.  A  few  winter  in  southern  Mexico,  as  far 
Borth  as  Cozumel  Island  (Sharps)  and  La  Barca,  Jalisco  (Goldman); 
a  few  are  noted  occasionally  in  Loiiiaiana  (Beyer)  and  in  Florida  in 
winter  (Pillsbury),  and  the  species  occurs  rarely  in  the  Bahamas  at 
this  season  (Bonhote). 

i^graiion  range. — The  yellow-legs  is  common  on  the  Atlantic  coast 
in  fall  and  many  pass  through  the  Lesser  Antilles.  In  this  latter 
region  it  is  practically  unknown  in  spring,  and  it  is  rare  in  spring 
migration  on  the  Atlantic  coast  north  of  Long  Island,  New  York. 
These  facts  would  seem  to  indicate  that  some  yellow-legs  pursue 
different  migration  routes  in  fall  and  spring.  The  species  is  a  common 
migrant  in  the  Mississippi  Valley  both  spring  and  fall,  and  hence 
probably  most  of  those  that  go  south  through  the  Lesser  Antilles 
return  in  spring  to  their  breeding  grounds  by  way  of  the  Mississippi 
VaUey. 

The  S[>ecie8  is  not  common  on  the  Atlantic  coast  north  of  the  Gulf 
of  St.  ijawrence,  though  one  was  taken  October  8,  1882,  near  Fort 
Chimo,  Ungava  (Turner),  and  two  have  been  taken  in  southern 
Greenland  (Wii^). 

The  yellow-legs  is  rarely  seen  west  of  the  Rocky  Mountains,  but  a 
few  occur  along  the  coast  from  northern  Alaska  (Grinnell)  to  southern 
Lower  California  (Brewster).  One  was  taken  June  11,  1890,  on  St. 
Paul  Island  (Palmer). 

Spring  migroHon. — ^The  following  dates  show  the  usual  time  at 
which  the  yellow-legs  arrives  in  its  northward  migration:  Northern 
Texas,  average  March  26,  earliest  March  ?2,  1899  (Mayer);  central 
Missouri,  average  April  14,  earliest  April  9,  1903  (Bryant);  Eeokuk, 
Iowa,  average  April  16,  earliest  March  11,  1894  (Currier);  central 
Nebraska,  average  April  28,  earhest  March  27,  1900  (Wolcott); 
Chicago,  111.,  average  April  23,  earliest  April  15, 1899  (Gault) ;  Oberhn, 
Ohio,  average  April  28,  earliest  April  23,  1904  (Jones);  Haleigh, 
N.  C,  average  April  1,  earliest  March  25,  1893  (Brimley).  The  fol- 
lowing are  dates  of  occurrence  somewhat  earlier  than  the  average: 
Cumberland,  Ga.,  March  12,  1902  (Helme);  Washington,  D.  C, 
March  12, 1906  (Green) ;  Havre  de  Grace,  Md.,  March  15,  1895  (Kirk- 
wood);  near  Newport,  R.  I.,  April  28,  1902  (King);  Godbout,  Que- 
bec, May  5, 1888  (Comeau) ;  San  Antonio,  Tex.,  March  20, 1903  (Nor- 
ton); Bay  St.  Louis,  Miss.,  March  13,  1902  (Allison);  Sioux  (3ty, 
Iowa,  March  II,  1864  (Feihier);  southern  Ohio,  March  18,  1901 
(Henninger) ;  Lanesboro,  Minn.,  April  7,  1890  (Hvoslef) ;  Fort  Lyon, 
Colo.,  March  30,  I8S6  (Thome);  Indian  Head,  Saskatchewan,  April 
25,  1892  (Macoun);  Edmonton,  Alberta,  May  1,  1901  (Preble);  Fort 
Rehance,  Yukon,  May  3  (Nelson);  Fort  Resolution,  Mackenzie,  May 
6,  I860  (Kennicott);  Willow  River,  Mackenzie,  May  9,  1904  (Mills 
and  Jones);  Fort  ReUance,  Mackenzie,  May  13,  1834  (Back);  Fort 
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Franklin,  Mackenzie,  May  16,  1826  (Richardson);  Fort  Anderson, 
Mackenzie,  May  27,  1865  (MacFarlane) .  The  yellow-legs  is  thua 
about  the  earliest  shorebird  to  reach  high  northern  latitudes. 

Eggs  were  taken  at  Fort  Resolution  June  1,  1860  (Kennicott); 
near  Fort  Anderson,  June  15,  1863,  June  20,  1S64,  and  June  16,  1865 
(MacFarlane) ;  and  downy  young  July  1,  1899,  at  Lake  Marsh, 
Yukon  (Bishop). 

Fall  migration. — Like  bo  many  other  waders,  the  yellow-legs  begins 
its  southward  journey  early  in  July,  so  early  indeed  that  migrants 
have  appeared  on  the  Bermudas  by  July  13  (Reid).  Other  datee  of 
fall  arrival  are :  Chilliwack,  British  Columbia,  July  25,  1889  (Brooks) ; 
Fort  Lyon,  Colo.,  July  23,  1884  (Thome);  Aweme,  Manitoba,  July 
26,  1901  (Criddle);  Toronto,  Ontario,  July  18,  1891  (Nash);  near 
Chicago,  HI.,  July  3,  1893  (Dunn),  abundant  by  July  25  (Parker); 
Long  Island,  New  York,  July  14, 1887  (Scott),  July  9, 1905  (Latham); 
Long  Beach,  New  Jersey,  July  9, 1877  (Scott) ;  James  Island,  Florida, 
July  20,  1901  (Williams);  Key  West,  Fla.,  July  16,  1888  (Scott); 
Inagua,  Bahamas,  July  28,  1891  (Cory);  Jamaica,  August  2,  1891 
(Field) ;  the  average  date  of  arrival  in  the  Lesser  Antilles  is  about 
July  25,  earliest  July  4,  1888  (Feilden) ;  Santo  Domingo,  Venezuela, 
July  24,  1903  (Briceno);  Fortin  Page,  Argentina,  September  13, 1890 
(Kerr).  The  yellow-legs  is  one  of  the  earliest  birds  to  migrate  in 
fall,  and  the  greater  number  have  left  the  breeding  grounds  by  the 
latter  part  of  August.  A  few  linger  quite  late,  as  shown  by  the  fol- 
lowing dates  of  the  last  seen:  Near  Fort  Chimo,  Ungava,  October  8, 
1882  (Turner);  Montreal,  Canada,  October  7,  1898  (Wintle);  Scotch 
Lake,  New  Brunswick,  October  28,  1901  (Moore);  Ottawa,  Ontario, 
October  18,  1901  (White);  Lanesboro,  Minn.,  October  11,  1888 
(Hvoslef);  Oberlin,  Ohio,  October  18,  1899  (Jones);  Long  Island, 
New  York,  October  18,  1905  (Latham):  Erie,  Pa.,  October  14,  1893 
(Todd);  Lincoln,  Nebr.,  November  17,  1900  (Wolcott). 
SoUtuy  Sandpiper.    Helodromat  lolilariut  (V/ih.). 

Breeding  range. — Few  facts  are  known  concerning  the  breeding 
range  of  this  species.  It  has  been  seen  in  summer  over  a  great  extent 
of  country;  the  young  only  a  few  days  old  have  been  noted  in  widely 
separated  localities,  but  the  nest  and  eggs  are  almost  unknown. 
The  species  as  a  whole,  including  the  eastern  and  western  forms, 
ranges  north  in  summer  to  Newfoundland  (Reeks);  Fort  Chimo, 
northern  Ungava  (Turner) ;  Great  Bear  Lake,  Mackenzie  (Richard- 
son); and  to  Kowak  River,  in  northwestern  Alaska  (Grinnell).  The 
southern  limit  of  the  breeding  range  is  entirely  undetermined.  The 
birds  stay  in  summer  as  far  south  as  Pennsylvania  (Todd),  Illinois 
(Ridgway),  Nebraska  (Cory),  Colorado  (Cooke),  and  Washington 
(Dawson) . 

Winter  range. — There  seem  to  be  no  winter  records  whatever  of 
the  western  form  of  the  solitary  sandpiper.     There  is  every  reason 
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for  believing  that  it  winters  in  South  America,  and  has  not  been 
distinguished  there  from  the  eastern  form.  The  following  state- 
ment of  the  winter  range  doubtless  includes  both  forms,  but  it  is  not 
safe  to  conclude  that  the  eastern  form  goee  to  eastern  South  America 
and  the  western  form  to  the  Pacific  coast.  It  is  known  that  the 
eastern  form  migrates  to  the  Pacific  coast  of  Mexico,  and  it  is  prob- 
able that  thence  southward  the  two  forms  commingle  both  in  migra- 
tion and  during  the  winter"  The  species  as  a  whole  ranges  south  in 
winter  to  Buenos  Aires,  Argentina  (Barrows) ;  to  Caiza,  in  south- 
eastern BoliTia  (Salvadori) ;  and  to  Chorilios,  central  Peru  (Tacza- 
nowski).  It  occurs  regularly  also  at  this  season  in  northern  South 
America  to  Guiana  (Quelch),  Venezuela  (Berlepscb  and  Hartert), 
and  Colombia  (Salvin  and  Godman).  North  of  South  America  it  is 
not  common  anywhere  in  winter,  and  it  may  not  winter  at  any  of 
the  following  places,  but  it  has  been  noted  as  late  as  December  in 
Porto  Rico  (Bowdish),  Costa  Rica  (Todd),  Yucatan  (Sharpe),  Vera- 
cruz (Sharpe),  and  northern  Lower  California  (Stephens). 

Migration  range. — A  specimen  was  taken  in  Greenland  August  1, 
1S7S,  at  Kangek,  latitude  64°  (Hagerup);  and  one  of  the  eastern 
form  was  taken  October  28,  at  San  Jos6  del  Cabo,  Lower  California 
(Brewster) . 

Spring  migration. — The  following  records  include  both  the  eastern 
and  western  forms:  The  species  arrives  in  the  southern  United 
States  in  March;  Tallahassee,  Fla.,  March  25,  1901  (Williams); 
Coosada,  Ala.,  March  28,  1878  (Brown);  Bay  St.  Louis,  Miss.,  March 
17,  1902  (Allison);  New  Orleans,  La.,  average  March  16,  earliest 
March  5,  1900  (Allison);  Boeme,  Tex.,  March  25,  1880  (Brown); 
while  some  of  the  earliest  records  in  Cahfomia  are  at  Los  Angeles, 
April  21,  1897  (Grinnell),  and  Gridley,  April  23,  1891  (Belding). 
Further  progress  northward  is  decidedly  slow,  as  shown  by  the  fol- 
lowing dates  of  arrival:  Raleigh,  N.  C,  average  April  24,  earliest 
April  4,  1889  (Brimley);  near  Asheville,  N.  C,  average  April  22, 
earhest  April  9,  1890  (Cairns);  Washington,  D.  C,  average  April  28, 
earliest  April  25,  1900  (Preble);  Englewood,  N.  J.,  average  April  30, 
earliest  April  28,  1900  (Lemmon) ;  near  New  York  CHty,  average  May 
4,  earliest  April  30,  1899  (Thayer);  Renovo,  Pa.,  average  May  4, 
earliest  May  1,  1897  (Fierce);  eastern  Massachusetts,  average  May 
6,  earliest>May  2,  1891  (Long) ;  southwestern  Maine,  average  May  11, 
earliest  April  28,  1903  (Swain) ;  Petitcodiac,  New  Brunswick,  May  14, 
1887  (WiUis);  Pictou,  Nova  Scotia,  May  7,  1894  (Hickman);  Lake 
Mistassini,  Quebec,  May  23,  1885  (Macoun);  central  Iowa,  average 
April  25,  earliest  April  10,  1899  (Savage) ;  Chicago,  111.,  averse  April 
23,  earliest  April  7,  1887  (Coale) ;  Bloomington,  Ind.,  average  May  2, 
earliest  April  23,  1903  (McAtee);  Oberlin,  Ohio,  average  April  29, 
earliest  April  18,  1909  (Jones);  Ottawa,  Ontario,  average  May  11, 
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e&rliest  M&y  2,  1896  (White);  southern  Wisconsia,  average  May 
6,  earliest  April  25,  1897  (Ruasel);  Lanesboro,  Minn.,  average 
May  6,  earliest  April  24,  1888  (Hyoslef) ;  near  San  Antonio, 
Tex.,  average  April  17,  earhest  March  25,  1880  (Brown);  central 
Kansas,  average  May  2,  earliest  April  23,  1885  (Kellc^);  Har- 
rishurg,  N.  Dak.,  average  May  5,  earliest  May  3,  1904  (Eaetgate); 
Aweme,  Manitoba,  average  May  13,  earliest  May  9,  1906  (Criddle); 
Colorado  Springs,  Colo.,  May  I,  1882  (Allen  and  Brewster);  Terry, 
Mont.,  May  7,  1903,  May  9,  1904  (Cameron);  Athabaska  Landing, 
Alberta,  May  5,  1901  (Preble);  Sandy  Creek,  Alberta,  May  14,  1903 
(Preble);  Fort  Providence,  Mackenzie,  May  14,  1905  (Jones);  Fort 
Simpson,  Mackenzie,  May  10,  1904  (Preble) ;  Great  Bear  Lake,  May 
14,  1826  (Richardson);  Fort  SteUacoom,  Wash.,  May  6,  1856  (Suck- 
ley);  Chilliwack,  British  Columbia,  May  7,  1888  (Brooks);  Nulato, 
Alaska,  May  15,  1867,  May  18,  1868  (Dall);  Kowak  River,  Alaska, 
May  18,  1899  (Grinnell). 

One  of  the  parties  of  the  Biological  Survey  took  downy  youi^ 
June  23,  1903,  at  Charlie  Creek,  Alaska  (0^;ood);  e^a  are  reported 
from  central  Alberta,  June  24,  1908,  June  15, 1908,  June  1  and  June 
9, 1909  (Thayer  and  Arnold),  aqd  young  in  the  nest  were  found  June 
19,  1908,  at  Stony  Plain,  Alberta  (Stansell). 

FdR  miffraHon. — Early  dates  in  the  fall  south  of  the  breeding 
range  are:  Washington,  D.  C,  average  July  21,  earliest  July  15, 
1899  (Howell);  Raleigh,  N.  C,  avert^e  July  25,  earliest  July  14, 
1894  (Brimley);  Key  West,  Fla.,  July  28, 1888  (Scott);  NewOrleans, 
La.,  July  20,  1899  (Kopman) ;  Kerrville,  Tex.,  July  20, 1903  (Lacey); 
Camp   Apache,  Ariz.,  July   29,   1873    (Henshaw);  Bermudas,  July 

19,  1874  (Reid);  St.  Croix,  West  Indies,  July  26,  1857  (Newton); 
San  Jos6  del  Cabo,  Lower  California,  August  25,  1887  (Brewster); 
near  Buenos  Aires,  Ai^ntina,  August  20,  1880  (Barrows). 

Dates  of  the  last  seen  are:  (Mlliwack,  British  Columbia,  Septem- 
ber 13,  1889  (Brooks);  Aweme,  Manitoba,  September  18,  1904  (Crid- 
dle); Chicago,  III.,  October  6,  1899  (Gault);  Lincoln,  Nebr.,  Octobw 

20,  1900  (Wolcott);  Ottawa,  Ontario,  October  31,  1906  (White); 
Hilbboro,  Iowa,  October  20,  1899  (Savt^);  Delavan,  Wis.,  October 
20,   1892   (Holliater);  Lexington,  Ky.,  October  23,    1904   (Dean); 

'Pictou,  Nova  Scotia,  October  8,  1894  (Hickman);  Scotch  Lake, 
New  Brunswick,  October  5,  1901  (Moore);  southwestern  Maine, 
Oitober  21,  1904  (Norton);  Renovo,  Pa.,  October  14,  1897  (Pierce); 
Ciiesapeake  Beach,  Md.,  November  2,  1906  (Riley);  Beaver,  Pa., 
November  28,  1901  (Todd). 

Wvatern  BoUtair  Sandpiper.    Belodronuu  lolitariut  einnamomtui  (Brewet.). 
The  western  solitary  sandpiper  occurs  in  western  North  America 
and  rai^;es  at  least  as  far  east  as  Great  Slave  Lake  (Preble),  Atha- 
baska Lake  (Preble),  the  eastern  foothills  of  the  Rocky  Mountains 
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in  Colorado  (Henshav),  and  to  central  Texas  (Gaut).  It  migratea 
throughout  western  Mexico  and  east  to  Veracruz  (SartoriuB)  and 
Tehuantepec  (Sumichrast).  As  already  stated,  the  winter  range 
has  not  yet  been  determined. 

Green  Sandpiper.    Helodromai  ocrophu$  (Linn.). 

The  green  sandpiper,  an  Old  World  species,  is  widely  distributed 
breeding  from  the  Pyrenees  to  southern  Siberia,  principally  in  the 
mountains.  It  winters  from  southern  Europe  and  Japan,  through- 
out Africa,  and  to  Ceylon.  It  is  supposed  to  have  occurred  at  Hali- 
fax, Nova  Scotia  (Harting),  and  in  the  Hudson  Bay  Company's 
territory  (Nuttall),  but  the  evidence  is  not  conclusive. 
Wood  Sandpiper.    Rhyacophilut  giareola  (Linn.). 

The  wood  sandpiper  is  one  of  the  best  known  of  the  Old  World 
sandpipers.  It  breeds  over  most  of  Europe  and  Asia  from  the  valley 
of  the  Danube  and  northern  China  to  the  Arctic  coast.  It  winters 
from  the  Mediterranean  and  India  to  southern  Africa  and  the  Malay 
Archipcl^o.  The  only  record  of  the  species  in  North  America  is 
that  of  a  single  specimen  taken  May  27,  1894,  on  Sanak  Island, 
Alaska  G^ittlejohn). 

Willet.     CaUtptrophonu  iemipahnaha  (Gmel.). 

Breeding  range. — The  breeding  range  of  the  willet  on  the  Atlantic 
coast  has  become  much  restricted  of  late  years.  Formerly  it  bred 
north,  commonly  to  New  Jersey  (Giraud),  and  rarely  to  Sable  Island 
(eggs  in  United  States  National  Museum),  Yarmouth  (Bryant), 
and  Halifax  (Brewer),  Nova  Scotia.  It  still  breeds  rather  commonly 
on  the  islands  off  the  coast  of  Vii^inia  (Dutcher),  and  a  few  may 
breed  in  extreme  southern  New  Jersey,  but  probably  at  present  no 
willets  breed  between  there  and  Nova  Scotia,  where  in  1903  it  was 
reported  abundant  at  Barrington  (Trotter).  It  breeds  along  the 
south  Atlantic  coast  to  Florida  (Scott),  and  throughout  the  Bahamas 
(Bonhote.) 

Winter  range. — On  the  Pacific  coast  it  migrates  in  winter  to  Santa 
Lucia,  southern  Peru  (Taczanowski),  and  on  the  Atlantic  coast 
to  the  Amazon  River  (Felzeln).  It  occurs  also  in  winter  in  northern 
South  America  (Quelch),  the  Lessor  and  the  Greater  Antilles,  the 
Bahamas  (Bonhote),  Florida  (Worthington),  and  casually  in  South 
Carohna  (Hoxie). 

Spring  migration. — The  willet  starts  north  in  March.  Some  datea 
of  spring  arrival  are:  Hog  Island,  Vii^nia,  average  April  12,  earliest 
April  7,  1888  (Doughty);  southern  New  Jersey,  average  April  19, 
earliest  April  6,  1877  (Scott);  Erie,  Pa.,  April  24,  1902  (Todd).  The 
species  has  been  recorded  in  migration  to  Newfoundland  (Reeks), 
but  it  is  not  known  to  breed  on  that  island. 

E^B  have  been  taken  in  the  Bahamas  from  May  15  (Cory)  to 
July  6  (Allen);  Sapelo  Island,  Geoi^,  April  22,  18SS  (specimens  in 
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United  States  National  Museum) ;  Beaufort,  N.  C,  May  8  (specimenfl 
in  United  States  National  Museum);  Cobbs  Island,  Virginia,  May 
25,  1875  (Baiiy);  Warner  House,  N.  J.,  May  19,  1884  (Bellows); 
Madison,  Conn.,  June  5,  1873  (Merriam);  and  on  Sable  Island  in 
June  (specimens  in  United  States  National  Museum). 

FaU  miffration. — A  gunner  who  shot  for  the  market  near  Newport, 
R.  I.,  obtained  106  willets  during  eight  seasons,  1867-1S74,  on  dates 
ranging  from  July  11,  1871,  to  September  19,  1869  (Sturtevant). 
One  bird  was  seen  July  2,  1902,  at  Sakonnet,  R.  I.  (King).  The 
average  date  of  arrival  of  late  years  on  Long  Island,  New  York,  has 
been  August  13,  earliest  August  4,  1901  (Scott).  The  last  was  seen 
at  Plymouth,  Mass.,  October  4,  1852  (Browne);  I-ong  Island,  New 
York,  September  24,  1905  (I^tham);  southern  New  Jersey,  average 
September  9,  latest  October  17,  1885  (Crane);  Hog  Island,  Virginia, 
November  1,  1886,  and  October  27,  1887  (Doughty). 

Weatem  Willet.    Catoptrophorat  aemipalmatus  inomatut  (Brewat.). 

Breeding  range. — ^The  western  wiDet  breeds  on  the  coasts  of  Texas 
(Merrill)  and  Louisiana  (Beyer)  and  from  northern  Iowa  (Berry), 
southern  South  Dakota  (Cheney),  and  northern  California  (Beck- 
with;  Christie),  north  to  the  southern  portions  of  Manitoba  (Thomp- 
son), Saskatchewan  (Ferry),  Alberta  (Macoun),  and  to  central  Or^on 
(Bendire). 

Winter  range. — The  western  willet  winters  on  the  coasts  of  Loui- 
siana (Beyer)  and  Texas  (Sennett)  and  on  the  coast  of  California 
north  to  Humboldt  Bay  (Townsend).  In  winter  it  ranges  south  into 
Mexico  (Nelson)  and  probably  to  southern  Guatemala  (Salvin).  It 
also  passes  eastward  and  winters  on  the  Gulf  coast  of  Florida  (Scott). 

Spring  miffration. — Dates  of  spring  arrival  are:  Stotesbury,  Mo., 
April  8,  1894  (Surber);  Keokuk,  Iowa,  April  30,  1892  (Currier); 
Lanesboro,  Minn.,  April  26,  1879  (Hvoslef);  central  Kansas,  average 
April  30,  earliest  April  28,  1883  (Lantz);  northern  Nebraska,  earliest 
May  5, 1893  (Bates) ;  northern  North  Dakota,  average  May  3,  earliest 
May  1,  1901  (Eastgate);  Indian  Head,  Saskatchewan,  May  6,  1892 
(Macoun);  northern  Colorado,   average  May   1,  earliest  April  27, 

1887  (Smith);  Cheyenne,  Wyo.,  average  May  4,  earliest  April  30, 

1888  (Bond);  Salt  Lake  City,  Utah,  April  28,  1897  (Young);  Lewis- 
ton,  Mont.,  May  2,  1903  (Silloway) ;  Red  Deer,  Alberta,  May  12,  1892 
(Farley);  Halleck,  Nev.,  May  5,  1871  (specimen  in  United  States 
National  Museum);  Fort  Klamath,  Oreg.,  April  22,  1887  (Merrill). 

Eggs  have  been  taken  at  Corpus  Christi,  Tex.,  May  17, 1882  (Gosa) ; 
near  Turtle  Mountain,  Manitoba,  May  23,  1883  (Thompson);  Oneida 
County,  Id^o,  May  21,  1879  (Anderson);  near  Beckwith,  CaJif., 
May  28, 1891  (Christie) ;  Camp  Harney,  Or^.,  May  8,  1878  (Bendire); 
southern  Saskatchewan,  June.  14,  1906  (Bent).  Thus  the  nesting 
season  is  about  the  same  throughout  the  whole  breeding  raitge. 
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FaU  miffraHon. — In  fall  the  western  willet  wanders  eastward  far 
beyond  the  breeding  range,  even  to  the  Atlantic  coast,  as  shown  by 
the  following  records:  Chicago,  111.,  September  2,  1906  (Armstong 
and  Lawson) ;  Miller,  Ind.,  August  14, 1897  (Woodruff) ;  Oberlin,  Ohio, 
September  17,  1906  (Jones);  Toronto,  Ontario,  July  20,  1898  (Flem- 
ing); Stony  Creek,  Conn.,  August  15,  1897  (Bishop);  Keokuk,  lows, 
October  27,  1896  (Currier).  A  wanderer  far  north  of  the  breeding 
range  was  taken  at  Victoria,  British  Columbia,  August  18,  1898 
(Fannin). 

Wondering  T&ttler.     Htteractilw  iruanut  (Gtnet.). 

The  first  information  of  the  breeding  range  of  the  wandering 
tattler  was  obtained  in  1904  by  one  of  the  parties  of  the  Biological 
Surrey.  A  downy  young  was  shot  September  5  on  Mucmillan  River 
in  east  central  Yukon  (Osgood).  July  28,  1906,  a  pair  were  seen  by 
Charles  Sheldon  near  Mount  McKinley,  south  central  Alaska,  under 
conditions  that  left  no  doubt  that  they  were  breeding  in  the  imme- 
diate vicinity.  It  ia  not  probable  that  the  species  breeds  anywhere 
south  of  Alaska,  and  yet  it  occurs  in  the  Hawaiian  Islands  every 
month  of  the  year  (Henshaw);  on  the  coast  of  California  every 
month  from  March  to  October  (Bryant),  and  has  been  taken  July  2, 
1900,  on  the  island  of  Guam,  and  July  17,  1904,  on  the  Philippine 
Islands  (specimens  in  the  United  States  National  Museum).  The 
species  ranges  north  to  Nulato,  Alaska  (Dall),  where  it  is  said  by  the 
natives  to  breed,  and  occurs  about  as  far  north  on  the  Asiatic  side 
of  Bering  Sea  to  Plover  Bay  (Bean),  where  it  was  taken  in  fall  migra- 
tion. 

The  wandering  tattler  winters  in  lower  California,  the  Galapagos 
(Sharpe),  the  Hawaiian  Islands  (Henshaw),  and  throughout  Oceania 
to  the  New  Hebrides.  In  migration  it  occurs  on  the  Commander 
Islands,  along  the  whole  western  coast  of  North  America  from  Mexico 
to  Alaska,  and  has  otcurred  inland,  accidentally  at  Crater  Lake, 
Greg.  (Bendire),  and  on  the  eastern  shore  of  James  Bay  (Bell). 

Spring  migration  begins  in  March,  bringing  the  birds  to  the  coast 
of  California  (Grinnell)  by  the  latter  part  of  the  month.  The  Aleu- 
tian Islands  are  reached  the  middle  of  May  (Nelson),  and  the  most 
northern  part  of  the  range  by  the  latter  part  of  the  month  (Ball). 

On  the  coast  of  central  California,  nearly  2,000  mites  south  of  the 
breeding  grounds,  the  first  fall  migrants  appear  with  great  regularity 
within  a  few  days  of  the  middle  of  July,  and  are  common  a  few  days 
later  (Loomis).  At  about  the  same  time  the  birds  return  from  the 
interior  of  Alaska  to  the  coast,  and  are  common  around  Bering  Sea 
for  the  next  two  months  (Nelson).  The  last  leave  the  northern  part 
of  the  range  about  the  middle  of  September  (Nelson)  and  desert  the 
Aleutians  a  month  later  (Bishop). 
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Bofl.    MaditUt  pugnax  (Lion.)- 

Though  an  Old  World  species,  the  ruff  has  been  taken  many 
times  in  the  Western  Hemisphere  at  widely  separated  localities  as 
follows:  One  at  Nanortalik,  on  the  southwest  coast  of  Gr^nland, 
(Fenckere);  Toronto,  Ontario,  spring  of  1882  (Seton);  English  Lake, 
Ind.,  April  12,  1905  (Deane);  a  specimen  in  the  Ohio  State  Uni- 
versity collection  bears  the  label,  "Xorthern  Canada,  April  28, 
1877"  (Dawson);  Licking  Reservoir,  Ohio,  November  10,  1872 
(Wheaton);  Columbus,  Ohio,  April  28,  1878  (Jones);  Grand  Manan, 
New  Brunswick,  no  date  (Boardman) ;  Cole  Harbor,  near  Halifax, 
Nova  Scotia,  May  27,  1892  (Brewster);  Upton,  Me.,  September  8, 
1874  (Brewster);  Scarborough,  Me.,  April  10,  1870  (Smith);  Cam- 
den, Me.,  September  14,  1900  (Thayer);  Seabrook,  N.  H.,  Septem- 
ber 24,  1907  (Hardy);  Newbuiyport,  Mass.,  May  20,  1871  (Brew- 
ster); Chatham,  Mass.,  September  12,  1880  (Grinaell);  Nantucket, 
Mass.,  July,  1901  (Palmer);  near  Sakonnet  Point,  Rhode  Island, 
July  30,  1900  (Hathaway);  Point  Judith,  Rhode  Island,  August  31, 
1903  (King);  Long  Island,  New  York,  one  in  fall,  1845  (Lawrence), 
one  in  October,  1851  (Lawrence),  one  in  May  18,  1868  (Chapman); 
another  specimen  seems  to  have  been  taken  on  Long  Island,  but  the 
date  is  not  recorded  (DeKay);  Bamegat,  N.  J.,  no  date  (Chapman); 
Four  Mile  Run,  Va.,  September  3,  1894  (Palmer);  Raleigh,  N.  C, 
May  6,  1892  (Brimley);  Barbados  Island,  one  before  1848  (Schom- 
buigk),  and  one  in  1878  (FeUden) ;  one  in  "Spanish  America, "  which 
probably  means  near  the  headwaters  of  the  Rio  Negro  in  northern 
South  America  (Pelzeln). 

It  is  thus  seen  that  the  ruff  has  been  taken  in  this  hemisphere 
at  least  27  times.  Seven  of  the  specimens  have  no  date  recorded; 
9  were  secured  in  the  spring  between  April  10  and  May  27;  the  other 
11  were  taken  in  the  fall  from  July  30  to  November  10.  As  would 
be  expected,  most  of  the  specimens  are  from  near  the  Atlantic  coast; 
only  5  occurred  in  the  interior,  the  westernmost  being  the  one  at 
English  Lake,  Indiana. 

The  breeding  range  of  the  ruff  is  from  Great  Britain  to  oentral 
Siberia  and  north  to  the  Arctic  coast.  The  bird  winters  in  Burma, 
India,  and  to  the  southern  part  of  Africa.  It  has  wandered  east  in 
Asia  to  Japan  and  the  Commander  Islands,  but  has  not  yet  been  de- 
tected on  the  western  coast  of  America. 

Upland  Plover.    Borframta  Umgieauda  (B^chet.). 

Breeding  range, — ^The  upland  or  field  plover,  sometimes  called  the 
Bartramian  sandpiper,  is  one  of  the  few  shorebirds  that  nest  conmionly 
in  the  Mississippi  Valley.  Early  in  the  settlement  of  this  region, 
much  more  than  half  the  upland  plovers  probably  nested  within 
the  boundaries  of  the  United  States.  The  center  of  abundance  fluring 
the  breeding  season  was  the  prairie  region  from  Kans&s  to  Manitoba. 
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The  numbers  were  not  greatly  diminished  so  long  as  this  region  was 
used  for  stock  purposes,  but  recently  the  birds  have  rapidly  decreased. 
At  the  present  time  the  species  breeds  south  to  southern  Oregon 
(Merrill);  northern  Utah  (Ridgway);  northern  Colorado  (Rockwell), 
central  Oklahoma  (Merrill),  southern  Missouri  (Prior),  southern 
Indiana  (Butler),  northern  Vii^inia  (Grinnan)  and  central  Maryland 
(Miller).  The  summer  range  extends  north  to  southern  Maine 
(Norton),  southern  Ontario  (Renfrew;  Clarke),  and  southern  Michi- 
gan (Wood).  Then  it  bends  far  to  the  northward  through  central 
Wisconsin  (Kumlien  and  Hollister)  to  central  Keewatin  (Cape  Eskimo; 
Preble),  southern  Mackenzie  (Fort  Smith;  Preble),  northern  Yukon 
(M'Dougall),  and  to  the  Kowak  River  in  northwestern  Alaska 
(Townsend).  Stra^Iers  are  not  uncommon  in  the  Maritime  Prov- 
inces and  have  occurred  in  Newfoundland  (Reeks)  and  to  Qodbout, 
Quebec  (Merriam).  The  species  is  notcommon  east  of  Michigan  nor 
west  of  the  Rocky  Mountains. 

Winter  range. — ^The  principal  winter  home  is  in  Argentina  (Sclater 
and  Hudson)  and  probably  no  upland  plovers  occur  at  this  season 
north  of  the  pampas  of  South  America. 

Migration  range, — In  fall  this  species  passes  through  the  Greater 
and  the  Lesser  Antilles  (Feilden),  but  in  the  Bahamas  (Cory), 
Jamaica  (March),  and  Porto  Rico  (Gundlach),  it  is  so  much  rarer  than 
farther  east  as  to  indicate  that  some  individuals  reach  the  Lesser 
Antilles  by  direct  flight  across  the  ocean.  It  migrates  also  through 
the  Gulf  States  and  west  to  Sulphur  Spring,  Ariz.  (Henshaw),  west- 
ern Mexico  (Durango;  Nelson),  and  locally  in  Central  America  and 
the  northern  pari^  of  South  America, 

There  seem  to  be  no  spring  records  of  migration  in  the  West  Indies 
east  of  Cuba,  indicating  that  the  individuals  that  go  south  through 
the  Lesser  Antilles  return  by  way  of  Central  America.  Nor  in  spring 
migration  is  the  species  recorded  west  of  central  Mexico  or  west  of  the 
Rocky  Mountains  south  of  Utah.  The  only  record  for  California  is 
the  single  bird  taken  by  Vernon  Bailey  of  the  Biological  Survey  at 
Tul©  Lake,  August  8,  1896. 

S-pnng  migration. — ^The  upland  plover  arrives  in  Louisiana  on  the 
average  earlier  than  in  either  Florida  or  Texas.  This  would  seem 
to  prove  that  it  reaches  Louisiana  by  direct  flight  across  the  gulf. 
The  avOTage  date  of  arrival  in  southern  Louisiana  is  March  14, 
while  the  date  of  arrival  at  the  same  latitude  in  Texas  is  March  28, 
and  in  Florida  is  early  April.  The  earliest  dates  are:  Bonfaam,  Tex., 
March  5,  1887  (PeterB);  New  Orleans,  La.,  March  9,  1895  (Beyer); 
and  Tallahassee,  Fla.,  March  25,  1901  (Williams).  Other  dates  of 
arrival  on  the  Atlantic  slope  are:  Raleigh,  N.  C,  average  April  7, 
earliest  March  28,  1896  (Brimley);  Washington,  D.  C,  March  21, 
1896  (Richmond);  Holland  Patent,  N.  Y.,  average  April  20,  earliest 
62828°— Bull.  35—10 6 
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April  14,  1896  (WiUiams);  central  Connecticut,  average  April  29, 
earliest  April  16,  1S96  (Jennings);  BOuthem  New  Hampshire,  average 
April  30,  earliest  April  22,  1900  (Dearborn);  Plymouth,  Me.,  average 
May  3,  eariiest  April  25,  1878  (ThoFDe);  central  Vermont,  average 
May  5,  earliest  Ajnil  30,  1887  (Goodwin);  Oodbout,  Quebec,  May  7, 
1886  (Merriam). 

Migration  in  the  Mississippi  Valley  b^ins  eariier  than  on  the 
Atlantic  coast  and  is  earlier  for  corresponding  latitudes  all  the  way 
north  to  the  Canadian  boundary,  as  shown  by  the  following  dates  of 
urival:  Odin,  Ql.,  average  April  4,  earnest  March  30,  1896  (Yander- 
cock);  Tampico,  HI.,  average  April  11,  earliest  April  9,  1890  (Brown); 
Chicago,  111.,  average  April  16,  eaiUesi  April  10,  1896  (Gault) ;  Oberlin, 
Ohio,  average  April  14,  earliest  March  22,  1904  (Jones);  southern 
Michigan,  average  April  20,  earliest  April  8, 1896  (Alexander) ;  central 
Iowa,  average  April  15,  earliest  April  3,  1893  (Ross);  southern  Wis- 
consin, average  April  18,  earUest  April  10,  1853  (Stiles);  Heron  Lake, 
Minnesota,  average  April  24,  earliest  April  20,  1890  (Miller);  Man- 
hattan, Kans.,  average  April  14,  earUeet  April  4,  1882  (Lantz) 
Onega,  Kans.,  average  April  14,  earliest  April  7,  1893  (Crevecoeur) 
southern  Nebraska,  average  April  17,  earliest  April  6,  1890  (Wilson) 
northern  Nebraska,  average  April  18,  earliest  April  7,  1903  (Colt) 
central  South  Dakota,  average  April  23,  earliest  April  19,  1886 
(Cheney) ;  Argusville,  N.  Dak.,  average  May  5,  earliest  April  26, 1894 
(Edwards);  Larimore,  N.  Dak.,  average  May  5,  eariiest  April  26,  1888 
(Eastgate);  Aweme,  Manitoba,  average  May  3,  earliest  April  26,  1899 
(Criddle) ;  Lake  Como,  Wyoming,  May  6, 1879  (Williston) ;  Rathdrum, 
Idaho,  average  May  12,  earliest  April  27,  1901  (Danby) ;  Columbia 
Falls,  Mont.,  average  May  12,  earliest  April  27,  1894  (Williams); 
Edmonton,  Alberta,  May  12,  1903  (Preble);  Red  Deer,  Alberta,  May 
13,  1892,  May  11,  1893  (Farley);  150-mile  House,  British  Columbia, 
May  16,  1901  (Brooks). 

In  the  winter  home  in  Argentina  the  northern  movement  begins  in 
February,  and  most  birds  are  gone  by  the  end  of  March;  a  few  strag- 
glers remain  to  April  (Sclater  and  Hudson).  The  species  passes 
through  Peru  in  March  and  April  (Sclater  and  Salvin);  the  last  was 
seen  at  Piedra  Blanca,  Bolivia,  April  23  (Allen) ;  at  Tonantins,  Brazil, 
May  7,  1884  (Berlepsch) ;  Cabanas,  Cuba,  May  22,  1900  (Palmer  and 
Riley);  Teopisca,  Chiapas,  May  7, 1904  (Goldman);  and  New  Orleans, 
La.,  May  19,  1894  (Allison). 

E^8  have  been  secured  at  Lawrenceville,  N.  J.,  May  18,  1889 
(Phillips);  Holland  Patent,  N.  Y.,  May  21,  1886  (Williams);  Marthas 
Vineyard,  Mass.,  May  25,  1900  (Durfee) ;  Cornwall,  Vt.,  May  26,  1889 
(Parkhill);  Philo,  Bl.,  May  4,  1900  (Hess) ;  Winnebago,  III.,  May  10, 
1864  (Tolman);  near  Dubuque,  Iowa,  May  14,  1865  (Blackburn); 
Beatrice,  Nebr.,  May  16,  1895  (Pearse);  near  Bryant,  S.  Dak.,  May 
26,   1896   (Lee);  Lewistown,  Mont.,  May  25,  1904  (Silloway);  Car- 
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beny,  Manitoba,  May  30,  18S6  (Seton);  southwestern  Saskatchewan, 
May  29,  1905  (Bent). 

FaU  migration. — Birds  were  obaerved  at  Lipscomb,  Tex.,  July  10, 
1903  (Howell),  and  as  they  do  sot  breed  in  that  locality,  these  were 
southbound  migrants.  Obflervers  easily  detect  the  call  notes  of  the 
upland  plover  as  it  passes  overhead  in  the  daikness,  and  these 
calls  are  usually  the  first  signs  of  the  fall  migration.  The  earliest 
notes  in  1895  at  Baltimore,  Md.,  were  heard  July  3,  1895  (Kirkwood) ; 
at  Washington,  D.  C,  the  first  calls  have  been  heard  usually  between 
July  10  and  July  16,  while  in  1896  the  birds  were  seen  July  7  (Rich- 
mond) .  The  average  date  of  arrival  in  southern  Louisiana  is  July  23, 
earliest  July  9,  1895  (Blakemore);  Gainesville,  Tex.,  July  13,  1885 
(Ragsdale);  Fort  Lyon,  Colo.,  July  12,  1886  (Thome);  Sulphur 
Springs,  Ariz.,  August  18,  1874  (Henshaw);  Chapala,  Jahsco,  August 
27  (Richardson) ;  San  Jose,  Costa  Rica,  September  5,  1S90  (Cherrie) ; 
Barbados,  West  Indies,  August  12,  1886  (Manning);  Cienega,  Colom- 
bia, September  15,  1898  (Allen).  In  September  they  first  appear  on 
their  passage  through  Peru  (Sclater  and  Salvin) ,  and  are  noted  as  arriy- 
ing  at  their  winter  home  in  Argentina  (Sclater  and  Hudson).  The 
last  one  was  seen  September  6,  1903,  at  Big  Sandy,  Mont.  (Coubeaux) ; 
at  Fort  Lyon,  Colo.,  September  2,  1886  (Thome) ;  near  Cape  Eskimo, 
Keewatin,  August  13,  1900  (Preble);  Aweme,  Manitoba,  average 
September  6,  latest  September  28,  1897  (Criddle);  Onaga,  Kans.,  aver- 
age September  14,  latest  October  15, 1896  (Cravecoeur);  southern  Iowa, 
average  September  20,  latest  September  30,  1896  (Savage);  Livonia, 
Mich.,  September  18,  1891  (Alexander);  Detroit,  Mich.,  October  20, 

1902  (Swales);  Chicago,  111.,  average  September  6,  latest  September 
22,  1906  (Armstrong  and  Lawson);  Lexington,  Ky.,  October  II, 

1903  (Dean);  New  Orleans,  La.,  October  7,  1896  (Kopman);  North 
River,  Prince  Edward  Island,  August  25,  1887  (Bain) ;  Pittsfield,  Me., 
September  22,  1895  (Morrell);  Taunton,  Mass.,  September  19,  1889 
(Scuddcr);  Germantown,  Pa.,  October  2,  1887  (Stone);  Key  West, 
Fla.,  October  3,  1888  (Scott);  near  Atlanta,  Ga.,  November  27,  1903 
(Smith);  Escondido,  Nicaragua,  November  26,  1892  (Richmond); 
San  Jose,  Coata  Rica,  November  15,  1889  (Cherrie);  Davila,  Panama, 
November  30,  1900  (Bangs). 

Bufl-breaat«d  Sandpiper.  Tryngilt*  ntbruficollU  (Vieill.). 
Summer  range. — The  buff-breasted  sandpiper  is  known  to  breed 
from  Point  Barrow,  Alaska  (Murdoch),  to  near  FrankUn  Bay,  Mac- 
kenzie (MacFarlane).  It  was  taken  in  June  at  Repulse  Bay  (Rae), 
and  undoubtedly  breeds  along  the  whole  Arctic  coast  east  to  Hudson 
Bay.  Not  quite  so  certain  is  the  breeding  of  the  bird  on  the  coast 
of  northeastem  Siberia.  It  was  found  to  be  quite  common  there 
near  KoUuchin  Bay,  August  1,  1881  (Nelson),  and  had  probably  bred 
there,  but  no  nests  or  young  were  found,  and  the  individuals  seen 
mav  have  been  early  fall  wanderers  from  Alaskan  breeding  grounds. 
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Winter  range, — It  winters  in  Argentina  and  Uruguay,  south  at 
least  to  Buenos  Aires  (Dumford)  and  Montevideo  (Gould). 

Migration  range.—iA&ny  thousand  miles  separate  the  summer  and 
winter  homes  of  the  species,  and  the  migration  route  between  tliese 
widely  separated  r^ons  seems  to  be  somewhat  different  from  that 
of  any  other  speciee.  The  main  body  of  migrants  follows  the  Barren 
Grouads  to  the  shores  of  Hudson  Bay,  thence  almost  due  south  across 
the  Mississippi  Valley  to  the  coast  of  Texas  and  through  Central 
America  to  northwestern  South  America  and  diagonally  across  the 
interior  of  South  America  to  Aigentina. 

The  buff-breasted  sandpiper  is  a  rare  fall  migrant  on  the  Atlantic 
coast:  Henley  Harbor,  Labrador,  August  20,  1860  (Cones);  Port 
Burwell,  Ungava,  September  28,  1884  (Bell) ;  Quebec,  three  records, 
August  28  (Merriam)  to  September  (Trowbridge);  Cape  Elizabeth, 
Me.,  September  13,  1887  (Knight);  Scarboro,  Me.,  September  5,  1907 
(Norton) ;  several  records  on  the  coast  of  New  England  and  on  Long 
Island,  the  latest  of  which  is  September  11,  1904,  on  Long  Island 
(Braislin).  South  of  Long  Island  there  are  no  recent  records,  and 
most  of  the  older  ones  are  open  to  suspidon.  The  species  was  seen 
once  in  April  in  CHiba  (Gundlach),  twice  in  the  fall  on  Barbados 
(Feilden),  and  a  record  for  the  island  of  Trinidad  (Leotaud)  is  some- 
what doubtful.  It  is  practically  unknown  in  spring  on  the  Atlantic 
coast  of  the  United  States.  It  is  not  known  in  the  Rocky  Mountain 
region,  but  on  the  Pacific  coast  it  has  been  taken  at  Cape  Flattery, 
Wash.  (Newberry);  in  southern  British  Columbia  (Brooks);  Sitka 
(Bischoff),  St.  Michael  (Nelson),  and  Nulato  (Dall  and  Bannister), 
Alaska. 

S'pring  migraHon. — Migrants  appear  in  the  interior  of  Brazil 
(Pelzeln)  and  in  Peru  (Sclater  and  Salvin)  during  March,  but  there 
are  no  spring  migration  data  for  the  whole  distance  between  Peru 
and  Texas.  In  the  State  of  Texas  the  species  was  noted  April  22, 
1887,  m  Refugio  County  (Sennett),  and  April  23,  1877,  at  Gainesville 
(Ragsdale).  The  first  were  seen  at  Fort  Chipewyan,  May  24,  1901 
(Preble);  Fort  Simpson,  May  29,  1860  (Ross);  Yukon  delta.  May  30, 
1879  (Nelson);  St.  Michael,  May  31,  1880  (Nelson);  Point  Barrow, 
June  8,  1882  (Murdoch),  and  June  6,  1883  (Murdoch). 

E^gs  were  taken  on  the  Barren  Grounds  near  FrankUn  Bay,  June 
26,  1864,  and  June  28,  1865  (MacFarlane) ;  and  at  Point  Barrow, 
June  18,  1883  (Murdoch). 

Fall  migration. — The  fall  migration  of  this  species  and  of  most 
other  waders  begins  in  July,  and  so  rapidly  do  the  birds  move  south 
that  they  have  been  noted  the  last  of  this  month  in  Nebraska  (Bruner, 
Wolcott,  and  Swenk);  Gainesville,  Tex.,  August  4,  1883  (Ragsdale); 
San  Jose,  Costa  Eics,  September  7,  1890  (Cherrie);  and  Genega, 
Colombia,  September  12,  1898  (Allen).    The  southern  part  of  Uie 
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wintra*  range  in  Ai^ntina  is  reached  early  in  October  (Sclater  and 
Hudson).  A  very  early  mignuit  was  taken  August  3,  at  Febas, 
Peru  (Sharpe).  Usually  the  species  is  rare  east  of  the  Mississippi 
River,  but  several  flocks  were  seen  August  16-18,  1874,  at  Maywood, 
HI,,  near  Chicago  (Fisher). 

Spotted  Sftndplper.    Aetitit  maeularia  (Linn.). 

Breeding  range. — Few  shorebirds  have  so  extended  a  breeding 
range  as  the  spotted  sandpiper.  It  nests  north  to  Newfoundland 
(Reeks),  the  northernmost  part  of  Ungava  (Turner),  northern 
Mackenzie  (Fort  Anderson;  MacFartane),  northern  Alaska  at  Fort 
Yukon  (Lockhart),  and  to  the  Kowak  Valley  in  nerthwestem  Alaska 
(Townsend).  It  breeds  south  to  northern  South  Carolina  (Chester 
County;  Loomis),  central  Alabama  (Greensboro;  Avery),  southern 
Louisiana  (New  Orleans;  Beyer),  central  Texas  (Lacey),  southern 
New  Mexico  (Carlisle;  Barrell),  central  Arizona  (Son  Francisco 
Mountains;  Meams),  and  the  southern  Sierra  of  California  (Walker 
Pass;  Koeding),  and  probably  on  the  Colorado  River  near  Needlee 
(HoUister). 

'WiiUer  range. — The  spotted  sandpiper  ranges  south  in  winter  to 
central  Peru  (La  Merced;  Berlepsch  and  Stolwnann),  central  Bolivia 
(San  Francisco;  Salvadori),  and  to  southern  Brazil  (Sao  Paulo; 
Ihering).  It  is  not  rare  in  northern  South  America,  and  is  tolerably 
common  in  C!entrai  America  and  Mexico;  a  few  winter  in  the  West 
Indies,  and  a  small  number  in  the  eastern  United  States  to  the  coast 
of  Georgia  (Helme)  and  to  Port  Royal,  S.  C.  (Eaton),  and  in  the 
western  United  States  to  southern  Arizona  (Dwight)  and  southern 
California  (Griunell). 

Spring  migration. — The  spotted  sandpiper  passes  north  about  the 
middle  of  the  migration  season,  as  shown  by  the  following  dates  of 
arrival:  Northern  Florida,  average  March  19  (Pleas) ;  Raleigh,  N.  C, 
average  April  10,  earliest  April  3,  1893  (Brimley);  near  Asheville, 
N.  C,  average  April  13,  earliest  April  10,  1891  (Cairns) ;  Washington, 
D.  C,  average  April  22,  earliest  April  2, 1905  (McAtee) ;  near  Waynes- 
bui^,  Pa.,  average  April  13,  earliest  April  6,  1893  (Jacobs);  Beaver, 
Pa.,  average  April  20,  earliest  April  2,  1888  (Todd);  Renovo,  Pa., 
average  April  18,  earliest  April  9,  1904  (Pierce);  Erie,  Pa.,  earliest 
April  18,  1900  (Todd) ;  near  New  York  City,  average  April  26,  eariiest 
April  15,  1891  (Burhaus);  central  Connecticut,  average  April  25, 
earliest  April  20,  1901  (Case) ;  near  Providence,  R.  I,,  average  May  2, 
earliest  April  21,  1905  (Mason);  eastern  Massachusetts,  average 
April  28,  earliest  April  15,  1893  (Metcalf);  Randolph,  Vt.,  averf^ 
May  5,  earliest  April  28,  1891  (Paine);  southern  New  Hampshire, 
average  May  4,  earliest  April  28,  1905  (Perkins) ;  southwestern  Maine, 
average  May  1,  earliest  April  14,  1904  (Norton);  Montreal,  Canada, 
average  May  13,  earliest  April  26,  1890  (Wintle) ;  central  New  Bruns- 
wick, average  May  11,  earliest  May  5,  1906  (Mcintosh);  Pictou, 
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Nova  Scotia,  average  May  7,  earliest  May  3,  1895  (Hickman) ;  North 
River,  Prince  Edward  Island,  average  May  14,  earliest  May  11, 
1S90  (Bain).  The  earUest  date  of  arrival  at  New  Orleans,  La.,  ia 
March  19,  1904  (Kopman) ;  Athens,  Tenn.,  averse  April  14,  eariiest 
April  10,  1906  (Gettys);  Russellville,  Ky.,  April  9,  1906  (Embody); 
Brookville,  Ind.,  average  April  20,  eariiest  April  14,  1883  (Butler)  ; 
Waterioo,  Ind.,  average  April  27,  eariiest  April  5,  1895  (Hine); 
Chicago,  III.,  average  April  30,  earliest  April  19,  1896  (Gault) ;  Ober- 
lin,  Oliio,  average  April  16,  eariiest  April  9,  1904  (Jones) ;  Petersburg, 
Mich.,  average  April  22,  eariiest  April  1,5,  1887  (Trombly);  southern 
Ontario,  average  April  23,  earliest  April  13,  1896  (Tavemer);  Ottawa, 
Ontario,  average  April  30,  earliest  April  24,  1897  (White);  southern 
Wisconsin,  average  April  27,  earliest  April  23,  1897  (Russell) ;  Lanes- 
boro,  Minn.,  average  April  28,  earliest  April  18,  1886  (HvosleQ; 
On^a,  Kans.,  average  May  5,  eariiest  April  26,  1896  (Crevecoeur) ; 
Aweme,  Manitoba,  average  May  8,  earliest  May  2,  1905  (Criddle); 
Columbia  Falls,  Mont.,  average  May  7,  earliest  May  4,  1896 
(WilUams);  ChilUwack,  British  Columbia,  May  9,  1889  (Brooks); 
Athabaska  Landing,  Alberta,  May  6,  1901  (Preble) ;  Fort  Chipewyan, 
Alberta,  May  23,  1893  (Russell);  near  Fort  Providence,  Mackenzie, 
May  17,  1904  (Mills);  Fort  Simpson,  Mackenzie,  May  19,  1904 
(Preble);  Dawson,  Yukon,  May  24,  1899  (Cantwell);  Kowak  Valley, 
Alaska,  May  22,  1899  (Grinnell).  The  species  has  been  seen  south 
of  its  breeding  grounds  as  late  as  May  in  Brazil  (Pelzeln),  and  to  the 
latter  part  of  June  on  the  northern  coast  of  Venezuela  (Robinson). 
The  species  regularly  remains  in  Cuba  (Gundlacb)  and  the  Bahamas 
to  early  May  (Bonhote)  and  in  Mexico  to  the  latter  part  of  the  month 
(Sharpe).  The  average  date  of  the  last  seen  in  northern  Florida  is 
May  12,  and  the  latest  May  18,  1904  (Pleas). 

The  date  of  the  laying  of  the  6^^  varies  but  little  over  the  whole 
extent  of  the  breeding  range,  as  shown  by  the  following  dates  when 
the  earUeat  eggs  were  found:  Near  Richmond,  Va.,  May  22,  1S81 
(Robinson);  Erie,  Pa.,  May  24,  1893  (Todd);  Lawrencevilie,  N.  J., 
May  27,  1889  (Phillips) ;  Trenton  Falls,  N.  Y.,  May  19,  1892  (Wil- 
liams); Canaan,  Conn.,  May  16,  1887  (Tobey);  Fall  River,  Mass., 
May  14,  1887  (Durfee);Orono,  Me.,May  24,  1894  (Knight) ;  Montreal, 
Canada,  June  8,  1890  (Wintle);  Dunnville,  Ontario,  May  17,  1884 
(McCallum);  Big  Charity  Island,  Michigan,  May  20,  1903  (Arnold); 
Cheyenne,  Wyo.,May  30,  1889  (Bond);  Fort  Lapwai,  Idaho,  May 
29,  1871  (Bendire);  Fort  Resolution,  Mackenzie,  May  23,  1860 
(Kennicott) ;  Fort  Anderson,  Mackenzie,  June  9,  1862  (MacFarlane) ; 
Fort  Yukon,  Alaska,  June  15,  1862. 

FdU  migraiion. — The  individual  taken  on  Barbados,  West  Indies, 
July  4,  1888  (Feilden),  may  have  been  a  nonbreeding  summer  resi- 
dent, or  an  early  fall  migrant,  but  by  the  end  of  July  migrants  have 
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appeared  in  the  Lesser  Antilles,  on  the  coast  of  Venezuela  (Hartert), 
and  in  Mexico  (Brown) ;  indeed,  in  I8d2  a  specimen  was  taken  in 
northern  Lower  California  the  first  day  of  July  (Meams) . 

The  last  seen  at  Chilliwack,  British  Columbia,  was  October  d, 
1888  (Brooks);  avert^e  of  the  last  seen  at  Columbia  Falls,  Mont., 
September  19,  latest  September  22,  1896  (Williams);  Aweme,  Mani- 
toba, average  September  6,  latest  September  11,  1903  (Criddle); 
Lincoln,  Kebr.,  September  29,  1900  (Wolcott) ;  Lawrence,  Eans., 
October  14,  1905  (Wetmore);  Lanesboro,  Minn.,  November  2,  1886 
(Hvosief) ;  Ottawa,  Ontario,  average  September  18,  latest  October  28, 
1902  (White) ;  southern  Ontario,  average  September  30,  latest  October 
25,  1902  (Saunders) ;  Oberlin,  Ohio,  average  September  20,  latest 
October  30,  1905  (Jones);  Scotch  Lake,  New  Brunswick,  October  6, 
1901  (Moore) ;  southwestern  Maine,  average  October  1,  latest  October 
6,  1900  (Johnson);  eastern  Massachusetts,  average  October  7,  latest 
October  14,  1895  (Farmer);  Hartford,  Conn.,  average  October  8, 
latest  October  12, 1902  (Case) ;  Ossioing,  N.  Y.,  October  23  (Fisher) ; 
Washington,  D.  C,  October  28,  1906  (Fisher);  near  New  Orleans, 
La.,  latest  November  5,  1902,  November  10,  1903  (Allison). 
Iioag-bUIed  Onilew.    Nwmeniut  amerieanvi  Bechstein. 

Breeding  range.— The  principal  summer  home  of  the  long-billed 
curlew  is  in  the  interior  of  the  United  States  on  the  northern  half  of 
the  plains.  Southward  it  has  been  known  to  breed  to  Oklahoma 
(Camp  Supply;  Wilcox),  northwestern  Texas  (McCauley),  central 
New  Mexico  (Los  Finos;  Woodhouse),  southern  Arizona  (Sulphur 
Spring;  Henshaw),  and  northwestern  California  in  the  Fit  Biver 
region  (Grinnell).  To  the  northward  it  breeds  to  central  British 
Columbia  (150-mile  House;  Brooks),  southern  Alberta  (Bow  River; 
Macoun),  southern  Saskatchewan  (Medicine  Hat;  Macoun),  and 
southern  Manitoba  (Seton).  The  long-billed  curlew  was  formerly 
common  in  the  eastern  part  of  the  Mississippi  Valley  and  abundant 
on  the  Atlantic  coast,  but  of  late  years  the  numbers  have  been  so 
reduced  that  now  it  is  merely  casual  or  accidental  east  of  the  Missis- 
sippi. There  are  records  of  the  former  breeding  of  the  species  in 
northern  Iowa  (Preston),  Wisconsin  (Hoy),  southern  Michigan 
(Jackson;  Davis),  and  northern  Illinois  (Ridgway).  The  species 
was  an  abundant  migrant  on  the  southern  Atlantic  coast  and  less 
common  north  to  Newfoundland  (Reeks),  and  there  are  various  sur- 
mises that  it  bred  at  various  places,  such  as  the  west  coast  of  Florida 
(Scott),  coast  of  New  Jersey  (Wilson),  and  Prince  Edward  Island 
(Boardtnan),  but  most  if  not  all  of  these  breeding  records  were  based 
on  the  presence  of  the  birds  in  July,  and  there  seems  to  be  no  authentic 
record  of  eggs  anywhere  east  of  Michigan. 

WifUer  range. — The  species  winters  on  the  Atlantic  coast  from 
South  Carohna  (Nuttall)  to  Florida  (Allen) ;  on  the  coast  of  Louisiana 
(Beyer)  and  Texas  (Merrill) ;  in  southern  Arizona  (specimen  in  United 
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States  NationaJ  Museum);  and  in  California  north  to  Owen  Lake 
(Fisher)  and  San  Francisco  (Newberry).  It  also  ranges  south  through 
Mexico  to  the  Pacific  coast  of  Guatemala  at  Chiapam  (Salvin).  It 
is  a  caisual  wanderer  in  the  West  Indies;  Cuba,  June,  July,  October 
(Gundlach);  Jamaica,  July,  1863  (March);  St.  Vincent,  once  in  the 
fall  (Lawrence). 

Spnng  migrati<m. — ^When  the  long-billed  curiew  was  conunon  on 
the  Atlantic  coast,  it  was  seldom  seen  in  spring  north  of  the  Carolinas; 
the  few  individuals  that  passed  up  the  New  England  coast  usually 
appeared  in  May:  Hail  Pomt,  Maryland,  May  23,  1893  (Eirkwood); 
Scarboro,  Me.,  May  2,  1866  (Koi^t).  Migration  in  the  Mississippi 
Valley  begins  in  March:. Eagle  Pass,  March  5,  1885  (Negley);  Pecos 
City,  March  9,  1906  (Ligon);  Gainesville,  March  4, 1876  (Rafale)— 
all  in  Texas;  Warrenaburg,  Mo.,  April  1,  1874  (Scott);  Appleton  City, 
Mo.,  April  3,  1906  (Prier);  central  Illinois,  average  April  9;  Jasper, 
Ind.,  April  2,  1896  (Butler);  central  Iowa,  average  April  11,  earliest 
April  3,  1883  (Lindley);  northern  Nebraska,  average  April  3,  earliest 
March  28,  1889  (Bates);  Vermilion,  S.  Dak.,  April  5  ,1884  (Agersboig) ; 
central  North  Dakota,  average  April  15,  earliest  April  8,  1886  (Ed- 
wards); Aweme,  Manitoba,  average  April  22,  earliest  April  9,  1902 
(Criddle);  Apache,  N.  Max.,  March  25,  1886  (Anthony);  Utah  Lake, 
Utah,  March  30, 1899  (Johnson) ;  northern  Colorado,  average  April  14, 
earliest  April  10,  1889  (Smith);  Cheyenne,  Wj'o.,  average  April  18, 
earliestApril  15,1889  (Bond);Terry,Mont., average  April  16, earliest 
April  7,  1906  (Cameron);  Big  Sandy,  Mont.,  average  April  19,  earliest 
April  13,  1903  (Coubeaux);  Fort  Klamath,  Oreg.,  March  28,  1887 
(Merrill) ;  Chelan,  Wash.,  April  6,  1896  (Dawson) ;  Okanagan  Landing, 
British  Columbia,  April  12,  1906  (Brooks). 

Eggs  have  been  taken  at  Camp  Harney,  Oregon,  April  30,  1876 
(Bendire);  Fort  Klamath,  Oreg.,  May  7,  1878  (Meams);  Lewistown, 
Mont.,  May  13,  1902  (Silloway);  Fort  Lapwai,  Idaho,  May  21,  1871 
(Bendire) ;  Cody,  Nebr.,young  just  hatched  June  23,  1895  (Troatler); 
southern  Saskatchewan,  downy  young  June  1,  1905  (Bent);  June  11 
and  18,  1906  (Bent). 

Fall  migration. — Flocks  of  fall  migrants  used  to  appear  on  the 
Atlantic  coaat  about  the  middle  of  July  (Meama)  and  reach  South 
Carolma  by  early  August  (Hoxie).  They  returned  to  Monterey  Bay, 
California,  July  17,  1894  (Loomis),  and  arrived  at  Cape  St,  Lucas, 
Lower  Cahfomia,  September  15,  1859  (Xantus).  The  last  one  seen 
at  Montreal  in  1893  was  observed  September  21  (Wintle),  and  on  the 
coast  of  Massachusetts  the  species  has  been  noted  to  October  18 
(Howe  and  Allen). 

Hudaonian  Curlew.    Ntimeniut  hudtonieut  LaQi. 

Breeding  range. — The  Hudsonian  curiew,  or  jack  curlew  aa  it  is 
called  by  sportsmen,  is  known  to  breed  on  the  barren  groimda  of 
northern  Mackenzie   (MacFarlane)    and  on  the  western  coast  vA 
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Alaska  from  the  mouth  of  the  Yukon  (Nelson)  north  to  Kotzebue 
Sound  (Grinnell). 

Winter  range. — The  principftl  winter  home  is  on  the  Pacific  coast, 
where  the  species  ranges  from  E^cuador  (Salvadori  and  Festa)  to 
southem  Chile  (Chiloe  Island;  Felzeln),  and  is  especially  abundant 
toward  the  southern  limit  of  the  range.  At  this  season  it  occurs  also 
on  the  coasts  of  Honduras  (Taylor)  and  Guatemala  (Salvin)  and 
north  to  the  southem  portion  of  Lower  California  (Belding).  On 
the  Atlantic  coast  it  occuis  during  the  winter  from  British  Guiana 
(Quelch)  to  the  mouth  of  the  Amazon  (Sharps). 

Migraiion  range. — ^The  species  probably  does  not  breed  in  Green- 
land, but  it  has  been  taken  several  times  on  the  western  coast  as  far 
north  as  JacobshaTen,  latitude  69°  N.  (Winge).  It  migrates  east  to 
tJngava  CTumer)  and  Newfoundland  (Reeks),  and  passes  down  the 
Atlantic  coast  and  through  the  Lesser  Antillea  to  its  winter  home; 
but  it  is  almost  unknown  in  the  Greater  Antilles  and  in  Central 
America  and  northwestern  South  America  from  Nicaragua  to  Vene- 
zuela. It  is  a  common  migrant  and  a  probable  breeder  along  the 
western  shore  of  Hudson  Bay  (Preble),  but  since  it  is  unknown  in 
Saskatchewan  and  Manitoba  it  is  evident  that  these  Hudson  Bay 
birds  turn  southeastward  and  probably  reach  the  New  England 
coast;  for  the  bird  is  more  common  on  the  Massachusetts  coast  than 
would  be  expected  from  the  few  individuals  that  occur  in  Labrador, 
The  species  is  scarcely  recorded  in  the  whole  Rocky  Mountain  district 
between  central  Nebraaka  and  eastern  California,  and  it  is  a  rare 
migrant  in  the  Mississippi  Valley,  though  a  few  use  this  route  in  both 
migrations.  The  main  miration  route  is  along  the  Pacific  coast, 
and  it  occurs  here  west  to  St.  Paul  Island,  Alaska  (Palmer). 

Spring  migraiion. — Records  of  arrival  in  the  eastern  United  States 
are:  Sarasota  Bay,  Florida,  March  22,  1872  (Moore);  Port  Royal, 
S.C.,  April  14  (Mackay);  Cobbs  Island,  Vu-ginia,  May  19,  1891  (Kirk- 
wood);  Cape  May,  N.  J.,  April  12,  1907,  "ten  days  ahead  of  the  usual 
tune"  (Hand);  Shelter  Island,  N.  Y.,  May  9,  1887  (Worthington) ; 
Nantucket,  Mass.,  April  10,  1891  (Mackay);  but  usually  not  in 
Massachusetts  before  the  middle  of  May.  By  what  route  these  birds 
reach  the  eastern  United  States  coast  is  as  yet  unknown,  for  there 
are  no  corresponding  records  in  either  the  Lesser  or  the  Greater 
Antillea. 

The  main  migratory  Socks  reach  the  coast  of  southem  California 
the  middle  of  March  (Grinnell)  and  proceeding  slowly  northward  have 
been  noted  at  Fort  Kenai,  Alaska,  May  18,  1869  (Bbchoff);  Nulato, 
Alaska,  May  12,  1866  (Pease);  Kowak  Valley,  Alaska,  May  17,  1899 
(Grinnell) ;  Fort  AndeiBon,  Mackenzie,  May  29, 1865  (MacFarlane). 

^^B  were  taken  on  the  barren  grounds  west  of  the  lower  Anderson 
River  in  late  June  and  early  July  (MacFarlane),  and  in  (he  Kowak 
Valley  June  14-20,  1899  (Grinnell). 
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FaU  migration. — On  the  western  shore  of  Hudson  Bay  near  York 
Factory  in  1900  the  species  was  seen  July  19,  and  was  tolerably 
common  in  that  region  nearly  to  the  fiist  of  September  (Preble) ;  the 
earliest  date  at  Toronto,  Ontario,  is  July  4,  1004  (Fleming).  The 
average  date  of  arrival  at  Nantucket,  Mass.,  is  July  20,  earliest  July 
13  (Mackay);  earliest  at  Long  Beach,  N.  J.,  July  9,  1879  (Stone); 
Pea  and  Bodie  Msnd,  North  Carolina,  July  22,  1904  (Bishop); 
Bermudas,  August  14  (Reid);  Barbuda,  West  Indies,  August  12, 1877 
(Ober).  Two  specimens  were  taken  July  3,  1907,  at  Coronado  de 
Ten-aba,  Costa  Rica  (Carriker),  but  these  may  have  been  nonbreeders 
that  had  not  made  a  northern  journey. 

The  individuals  breeding  in  Alaska  pass  south  along  the  Pacific 
coast,  and  have  been  noted  at  the  Fu-allons,  California,  July  16, 1896 
(Loomis) ;  Los  Coronados  Islands,  Lower  California,  August  7,  1902 
(Grinnell  and  Daggett) ;  Chimbote,  Peru,  August  2-5,  1883  (MacFar- 
lane);  and  by  August  18,  at  Arauca,  Chile  (Sharpe). 

The  Hudsonian  curlew  has  been  noted  at  St.  Michael,  Alaska,  as 
late  as  September  2, 1899  (Bishop) ;  Morro  Bay,  California,  November, 
1891  (Nel6on);GreatBearLake,  August  30, 1903  (Preble);  near  C^>e 
Churchill,  Hudson  Bay,  August  24,  1900  (Preble);  Henley  Harbor, 
Ungava,  August  27,  1860  (Coues).  Near  Newport,  R.  I.,  a  gunner 
secured  30  birds  in  eight  years  on  dates  ranging  from  August  26, 1867, 
to  October  2,  1874  (Sturtevant).  Barbuda,  West  Indies,  November 
12,  1903  (specimen  in  Unit«d  States  National  Museum). 
BaUmo  Onriew.    Humtraut  bonatlu  (Fotat.). 

Breeding  range. — ^The  principal  summer  home  of  the  Elakimo  curlew 
was  on  the  barren  grounds  of  Mackenzie,  from  near  the  Arctic  coast 
(MacFarlane)  south  to  Point  Lake  (Richardson).  Thence  a  few 
ranged  west  as  far  as  Point  Barrow  (Murdoch),  but  no  nests  seem  to 
have  been  found  west  of  Mackenzie. 

Winter  range.- — Most  of  the  species  wintered  in  the  campos  region 
o^  Argentina  (Sclater  and  Hudson)  and  Patagonia,  south  at  least  to 
the  Chubut  Valley  CI>umford).  It  has  been  taken  once  on  the  Falk- 
land Islands  (Abbott).  It  was  rare  in  Chile,  south  to  CSiiloe  (Philippi). 
At  present  there  are  no  data  to  determine  the  northern  limit  in  winter, 
but  probably  few  if  any  wintered  much  north  of  Buenos  Aires. 

Migration  rovie. — ^The  curlew  left  the  Barren  Grounds  in  the  fall 
and  went  southeast  to  Labrador  (Coues),  where  they  gorged  them- 
selves for  several  weeks  and  became  extremely  fat.  Then  they 
passed  across  the  Gulf  of  St.  Lawrence  and  struck  out  to  sea  heading 
for  the  Lesser  Antilles,  nearly  2,000  miles  distant.  Some  flocks 
stopped  for  a  few  days  at  the  Bermudas  (Jardine),  but  if  the  weather 
was  fair  the  larger  number  passed  on,  flying  both  day  and  night,  and 
did  not  land  during  the  whole  trip.  When  storms  interfered,  the 
birds  were  sometimes  driven  out  of  their  course  and  ^>peared  in 
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coueiderable  numbers  on  the  coast  of  Massachusetts  (Mackay)  and 
less  often  on  Long  Island  (Giraud)  and  the  Kew  Jersey  coast  (Turn- 
bull).  The  Eskimo  curlew  was  absent,  except  as  a  straggler,  from 
the  whole  coast  of  the  United  States  south  of  New  Jersey,  from  the 
Bahamas  and  from  Uie  Greater  AntiUes.  In  its  southward  flight  it 
passed  throu^  the  Lesser  Antilles  (Feilden)  and  along  the  eastern 
portion  of  Brazil  (Felzeln)  to  its  winter  home.  Throughout  the 
whole  line  of  its  fall  migration  it  was  imknown  in  spring,  at  which 
seaaon  it  was  traveling  northward  some  thousands  of  miles  farthM 
west  over  the  prairies  of  the  Mississippi  Valley.  The  exact  route 
between  its  winter  home  and  the  United  States  is  unknown,  for 
along  the  whole  4,000  miles  from  Ai^entina  to  northern  Mexico 
and  southern  Texas  the  species  has  been  recorded  only  twice — once 
in  Costa  Rica  (Zeledon)  and  once  in  Guatemala  (Salvin).  Its  prin- 
cipal migration  route  in  spring  was  a  comparatively  narrow  belt 
crossing  the  prairies  on  both  sides  of  the  meridian  of  97°.  The  course 
is  well  known  from  southern  Texas  (Merrill)  to  southern  South 
Dakota  (Agersborg)  and  thence  data  are  wuiting-  There  seem  to  be 
no  records  of  the  species  from  about  latitude  44°  in  the  Mississippi 
Valley  imtil  Great  Save  Lake  ta  reached,  a  thousand  miles  to  the 
northward. 

This  curlew  is  unknown  in  the  Rocky  ^fountain  States  or  any- 
where on  the  Pacific  slope  or  coast  south  of  Alaska,  and  the  specimen 
taken  April  8,  1892,  at  Lake  Palomas,  Chihuahua  (specimen  in 
United  States  National  Museum),  was  far  out  of  the  usual  course  of 
the  species.  The  si>ecies  has  been  taken  a  few  times  in  western 
Alaska,  south  to  St.  Michael  (Nelson)  and  west  to  the  Pribilof  Islands 
(Palmer)  and  Bering  Sea  (specimen  in  United  States  National 
Museum).  It  has  occurred  accidentally  several  times  in  Europe  nnA 
on  the  western  coast  of  Greenland,  north  to  Diaco  Bay  (Winge). 

Spring  migration. — The  Eskimo  curlew  arrived  in  Texas  in  March — 
Boeme,  March  9,  1880  (Brown);  Gainesville,  average  March  17, 
earUest  March  7,  1884  (R^sdale);  and  reached  central  Kansas  fU>out 
the  middle  of  April— April  14,  1884  (Kelit^);  April  13,  1885  (Kel- 
logg). Most  of  the  records  in  the  central  Mississippi  Valley  are  in 
April.  One  of  the  latest  and  most  northern  is  that  of  Coues, 
who  says  that  he  saw  them  in  large  flocks  the  second  week  in  May, 
1873,  between  Fort  Randall  and  Yankton,  S.  Dak.  Then  there  is  no 
further  news  of  them  until  they  arrived  at  Fort  Resolution,  Mac- 
kenzie, May  27,  1860  (Kennicott);  Fort  Anderson,  May  27,  186.5 
(MacFariane);  Point  Barrow,  May  20,  1882  (Murdoch). 

Eg^  were  ti^n  at  Point  Lake,  Mackoizie,  June  13,  1822  (Richard- 
son), and  on  the  Buren  Grounds  near  Fort  Anderson,  June  13, 186.^, 
June  16,  1864,  and  June  16,  1865  (MacFariane). 

FaU  migraiion. — ^The  Eskimo  curlew  started  so  early  in  August 
that  by  the  middle  of  the  month  the  old  birds  reached  the  eastern 
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shores  of  Labrador  (Coues).  During  the  following  two  weeks  they 
crossed  the  Quif  of  St.  Lawrence  and  made  their  long  ocean  flight 
and  by  the  end  of  another  fortnight  they  were  at  the  winter  home  in 
Argentina  (Sclater  and  Hudson).  Dates  of  arrival  along  this  course 
are:  Indian  Tickle  Harbor,  Labrador,  August  16,  1860  (Coues); 
Houtton  Harbor,  Labrador,  August  20,  1891  (Norton);  Nantucket, 
Mass.,  average  August  29,  earliest  August  18,  1898  (Mackay);  Bar- 
bados, West  Indies,  August  27,  1886  (Manning);  Amazon  River,  Sep- 
tember 4,  1830  (Pelzeln);  Concepcion,  Argentina,  September  9,  1880 
(Barrows).  Some  dates  of  the  last  seen  are:  Fort  Churchill,  Kee- 
watin,  September  1,  1884  (Bell);  Newfoundland,  to  end  of  Septem- 
ber (Reeks);  Saybrook,  Conn.,  October  13,  1874  (Merriam);  Barba- 
dos, West  Indies,  November  4,  1886  (Manning).  Many  curlews 
migrated  south  along  the  west  coast  of  Hudson  Bay,  before  they 
turned  east  to  the  Atlantic  and  some  of  these  seem  to  have  wandered 
occasionally  southward  and  ^ven  rise  to  such  records  as  Kingston, 
Ontario,  October  10,  1873  (Fleming);  Erie,  Pa.,  September  17,  1889 
(Sennett) ;  and  a  few  fall  records  around  Lake  Michigan. 

The  Eskimo  curlew  is  rapidly  approaching  extinction,  if  indeed 
any  still  exist.  In  the  early  sixties  MacFarlane  found  them  breeding 
abundantly  on  the  Barren  Grounds  near  Fort  Anderson,  while  Coues 
reports  thousands  passing  south  along  the  Labrador  coast  in  the  fall; 
in  the  early  seventies  Coues  found  them  equally  abundant  passing 
north  through  South  Dakota  in  the  spring.  Ten  years  later  they 
were  still  common  in  their  winter  home  in  Aigentina,  and  natural- 
ists who  visited  the  Labrador  coast  at  this  time  record  them  as 
present  in  flocks  but  not  in  numbers  as  seen  by  Coues.  By  1889 
only  a  few  flocks  were  seen,  and  within  the  next  half  dozen  yeara  the 
flights  ceased.  During  the  last  fifteen  years  the  species  has  been 
recorded  only  a  few  times  and  apparently  only  three  times  in  the 
ten  years  previous  to  1909:  Tuckemuck  Island,  Massachusetts,  eight 
birds  August  24,  1897  (Mackay);  Nantucket,  Mass.,  two,  August  18, 
1898  (Mackay) ;  northeastern  coast  of  Labrador,  about  a  dozen  the 
fall  of  1900  (Bigelow).  The  latest  records  are  those  of  two  birds 
shot  August  27,  1908,  at  Newburyport,  Mass.  (Thayer),  and  one 
September  2,  1909,  at  Hog  Island,  Maine  (Knight).  The  disappear- 
ance of  the  Eskimo  curlew  has  given  rise  to  much  speculation  as  to 
the  probable  cause.  A  simple  explanation  is  that  during  recent 
years,  especially  since  1880,  its  former  winter  home  in  Aigentina  has 
been  settled  and  cultivated,  while  its  spring  feeding  grounds  in 
Nebraska  and  South  Dakota  have  been  converted  into  farm  land. 
[Earopean  Ouri«w.    iVunwniut  arquatuM  (Linn.). 

This  Eastani  Hemuphen  apeciw  breedi  fiom  Great  Brit«in  to  Bouthem  Ruana, 
tbe  White  Sea,  and  tlie  Ural  MouDlaiiu.  It  vintere  id  Great  Britain  and  occurs  at 
this  seasOQ  from  the  Mediterranean  to  the  aoutb  end  ot  Africa. 

It  is  probable  that  one  specimen  of  thia  curlew  wea  collected  on  Long  laland  in 
1853 — itsonly  North  American  lecMd.] 
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VhimbreL    Nwneniut  pkxoput  (IAdh.). 

Though  an  Old  World  species,  the  whimbrel  is  a  common  Tisitor 
in  Greenland  (Schalow)  and  possibly  breeds  there.  Ifc  breeds  in 
Iceland,  Scandinavia,  and  Russia,  east  to  the  Ural  Mountains  and 
north  to  the  Arctic  Circle.  It  winters  on  the  coast  and  islands  of 
tropical  and  southern  Africa,  and  ranges  at  this  season  east  to  India 
and  the  Malay  Peninsula.  One  was  taken  May  23,  1906,  about 
latitude  43"  N.  and  longitude  60°  W.,  south  of  Sable  Island,  Nova 
Scotia  (Brewster). 

Briatle-thlglisd  Curlew.    NuvuniTU  lahitiemu  (Gmel.). 

The  breeding  range  of  this  species  has  not  yet  been  ascertained, 
but  in  Alaska  it  has  been  taken  May  IS,  1869,  on  the  Kenai  Penin- 
sula (Bischoff);  May  24,  1880,  at  St.  Michael  (Nelson);  August  26, 
1885,  on  the  Kowak  River  (Townsend) ;  and  May  23,  1905,  at  the  head 
of  Nome  River  (Anthony).  These  dates  would  seem  to  indicate 
that  the  species  nests  in  the  northern  part  of  its  range. 

The  species  is  common  on  the  Hawaiian  Islands  and  occurs  through- 
out the  islands  of  the  Pacific  south  to  New  Caledonia  and  from  the 
Ladrones  to  the  Marquesas  and  Paumota  islands.  The  Pacific 
islands  seem  to  be  the  winter  home  of  the  species,  and  on  some  of 
them  it  is  quite  common.  It  has  been  taken  in  the  Phoenix  group 
near  the  equator  in  June  and  July,  and  a  few  are  known  to  remain 
all  summer  in  Hawaii  (Henshaw),  but  these  apparently  are  non- 
breeding  birds. 

iMpviing-     Vanetlw  varuUut  (Lian.). 

Though  an  Old  World  species,  the  lapwing  has  been  noted  several 
times  in  Greenland  on  the  west  coast  from  Jutianehaab  to  Godthaab, 
at  various  times  from  early  December  to  the  first  of  April  (Schalow). 
It  has  been  taken  as  a  stra^ler  at  White  Hills,  Newfoundland,  No- 
vembM  23,  1905  (Brewster);  Halifax,  Nova  Scotia,  March  17,  1897 
(Piers) ;  Merrick,  Long  Island,  about  December  26,  1883  (Dutcher) ; 
Meccox  Bay,  Long  Island,  fall  of  1905  (Beebe) ;  Hog  Island,  Bahamas, 
November,  1900  (Fleming) ;  Barbados,  1886  (Cory). 

The  breeding  range  extends  from  Great  Britain  to  Japan,  from 

central  Europe  to  the  Arctic  Circle,  and  from  northern  China  to  about 

latitude  55°  in  Siberia.    The  species  winters  from  about  the  southern 

limit  of  the  breeding  range  to  northern  Africa  and  southern  China. 

Dotterel.    Budromiat  morinellui  (Lian.). 

This  is  an  accidental  visitor  to  North  America,  the  only  record  being 
that  of  one  taken  July  23,  1897,  on  King  Island,  Alaska  (Stone).  It 
breeds  from  Great  Britain,  southern  Russia,  and  eastern  Siberia  north 
to  the  islands  of  the  Arctic  coast.  It  winters  from  southern  Europe 
to  equatorial  Africa. 
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Blaok-belliMl  Hover.    Squatarola  tqualantla  (Linn.)- 

Breeding  range. — This  is  a  circumpolar  species,  but  the  places  where 
it  is  known  to  breed  are  comparatiTelj  few.  In  Noriji  America  it 
has  been  found  breeding  on  the  Melville  Peninsula  (Richardson), 
Boothia  Felix  (Ross),  Frankhn  Bay  (MacFarlane) ,  and  Feint  Barrow 
(Murdoch).  In  the  Eastern  Hemisphere  it  breeds  oo  the  Kolgnjef 
and  Dolgoi  islands  of  Russia  and  near  the  Taimyr  Peninsula,  Siberia, 
and  probably  breeds  on  the  Liakoff  Islands,  Siberia,  and  near  the 
south  end  of  NoTa  Zembla  Island. 

Winter  range. — The  North  American  breeding  birds  pass  south  in 
winter  to  Chimbote  and  Tumbez,  in  northern  Peru  (Taczanowski) ,  and 
to  the  Amazon  River,  Brazil  (Pelzeln).  The  species  is  also  found  at 
this  season  through  northern  South  America,  the  West  Indies,  Central 
America,  and  Mexico  to  the  coast  of  South  Carolina  (Coues),  occa- 
sionally North  Carolina  (Bishop),  southern  Texas  (Sennett),  and  the 
coast  of  California  north  to  Humboldt  County  (Townsend).  It  prob- 
ably wintered  formerly  to  the  mouth  of  the  Columbia  (Suckley).  The 
birds  of  Russia  and  Siberia  winter  from  the  Mediterranean,  India,  and 
southern  China  to  southern  Africa  and  Australia.  The  species  is 
accidental  in  Hawaii  (Henshaw). 

Migration  raiige. — The  black-bellied  plover  has  been  taken  several 
times  on  the  west  coast  of  Greenland  north  to  t^gedesminde,  latitude 
69"  N.  (Winge),  but  probably  does  not  breed  in  that  country.  It  is 
known  only  as  a  migrant  along  the  east  coast  of  Siberia,  as  at  Plover 
Bay  (Nelson)  and  on  the  Commander  Islands  (Stejneger) . 

Spring  migration. — ^The  species  is  a  late  and  not  common  migrant 
on  the  Atlantic  coast  in  the  spring,  and  appears  in  New  Jersey  (Stone) 
and  on  Long  Island  in  late  April  and  early  May;  Montauk,  N.  Y., 
April  30,  1902  (Scott);  Cape  Cod,  Massachusetts,  average  May  23, 
earliest  April  18,  1894  (Mackay);  Pictou,  Nova  Scotia,  May  17,  1895 
(Hickman).  Nor  is  it  common  in  the  interior,  where  some  dates  of 
spring  arrivals  are:  Near  New  Orieana,  La,,  March  2,  1890  (Beyer); 
Sedalia,  Mo.,  March  21,  1884  (Sampson);  southern  Ontario,  average 
May  27,  earliest  May  22  (Fleming);  Vermilion,  S.  Dak.,  May  3,  1884 
(Agersboig) ;  northern  North  Dakota,  average  May  8,  earliest  May  5, 
1894  (Bowen);  Reabum,  Manitoba,  average  May  19,  earliest  May  14, 
1901  (Wemyss);  Cheyenne,  Wyo.,  average  May  !8,  earliest  May  11, 
1884  (Bond);  Indian  Head,  Saskatchewan,  average  May  14,  euiiest 
May  9, 1904  (Lang);  FortChjpewyan,  Alberta, May  23, 1901  (Preble); 
Fort  Resolution,  Mackenzie,  June  2, 1860  (Kennicott) ;  Sitka,  Alaska, 
May  6,  1869  (Bischoff);  mouth  of  the  Yukon,  May  12;  Dawson, 
Yukon,  May  20,  1899  (Bishop);  Point  Barrow,  Alaska,  June  21,  1882 
(Murdoch),  and  June  26,  1898  (Stone). 

Some  individuals  remain  late  in  the  spring  on  the  Atlantic  coast  and 
possibly  some  nonbreeders  may  remain  the  entire  summer.  In 
Florida  they  have  been  seen  June  14,  June  29,  July  4,  July  26,  and 
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August  3  (Scott  and  Worthington).  Tlwy  hare  been  seen  in  Jamaica 
in  June  (Field),  and  even  off  the  coast  of  Venezuela  they  were  common 
June  21-27,  1892  (Hartert).  The  last  of  the  r^ular  migrants  do  not 
leave  the  coast  of  Maasachusetts  until  June — average  June  6,  latest 
June  15,  1886  (Gaboon);  Western  Egg  Rock,  Maine,  June  24,  18d5 
(Knight);  Toronto,  Ontario,  June  2  (Fleming);  Orpua  Christi,  Tex., 
July  1,  1887  (Semiett). 

Eggs  were  taken  at  Franklin  Bay,  Mackenzie,  July  4,  1S64,  and 
July  8,  1865  (MacFarlane),  but  in  each  case  the  eggs  were  already 
partly  incubated. 

FaU  migration. — The  southward  movement  begins  early  in  July, 
bringing  a  few  individuals  into  the  United  States  the  latter  part  of 
that  month — eastern  Massachusetts,  July  S  (Howe  and  Allen); 
Toronto,  Ontario,  July  23,  1890  (Fleming) — but  the  regular  migra- 
tion occurs  in  August:  Cape  Cod,  Massachusetts,  average  August  17, 
earliest  August  6  (Mackay) ;  Long  Island,  New  York,  average  August 
6,  earliest  July  1,  1905  (Kobbe);  Erie,  Pa.,  August  1,  1890  (Todd); 
southern  Wisconsin,  August  10,  1872  (Kumlien  and  Hollister); 
southern  British  Columbia,  August  15,  1903  (Brooks).  The  last  were 
seen  at  Winter  Island  on  the  coast  of  Melville  Peninsula  August  17, 
1S21  (Greely),  and  the  first  flocks  came  along  the  Labrador  coaat 
August  15,  1860  (Coues).  The  species  was  unusually  abundant  on 
Prince  Edward  Isluid  in  1892  from  August  22  to  September  14 
(Mackay).  Some  dates  of  the  last  seen  are:  Point  Barrow,  Alaska, 
August  20,  1897  (Stone) ;  Great  Bear  Lake,  Mackenzie,  September  5, 
1903  (Preble);  St.  Michael,  Alaska,  September  16,  1899  (Bishop); 
southern  British  Columbia,  October  23,  1888  (Brooks);  Fort  Collins, 
Colo.,  October  28,  1893  (Cooke);  Lmcoln,  Nebr.,  October  21,  1899 
(Wolcott) ;  Ottawa,  Ontario,  average  October  24,  latest  November  8, 
1903  (White);  Pictou,  Nova  Scotia,  October  11,  1894  (Hickman); 
Cape  Cod,  Massachusetts,  average  October  21,  latest  November  14, 
1887  (Cahoon)— accidental  in  December,  1872  (Mackay);  Erie,  Pa., 
November  10,  1894  (Todd) ;  Long  Island,  New  Tork,  average  October 
15,  latest  November  7,  1905  (Latham). 

Bniopwtn  Ooldeu  Plover.    ChantAiu*  aprieviu*  Linn. 

The  combined  ranges  of  the  three  golden  plovers  complete  the  cir- 
cumference of  the  globe  in  the  vicinity  of  the  Arctic  Circle.  In 
general  it  may  be  said  that  apricarius  breeds  in  northern  Europe  and 
northwestern  Siberia;  dominieus  in  North  America;  and  fulvua  in 
eastern  Siberia.  The  ranges  of  apricariua  and  dominieus  meet  on  the 
west  coast  of  Greenland;  domimcus  and  fulvua  join  ranges  in  western 
Alaska;  the  dividing  line  in  Siberia  between  ftdvita  and  apricariua 
has  not  yet  been  determined. 

The  European  golden  plover  breeds  from  Great  Britain  to  western 
Siberia  and  south  t^i  central  Europe.    It  winters  frpm  about  the 
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southern  limit  of  the  breeding  range  south  to  BeluchiBtan  &nd  north- 
ern Africa.  This  plover  has  been  taken  as  a  summer  visitor  to  the 
east  coast  of  Greenland  (Helms),  and  at  several  places  on  the  west 
coast  from  the  southern  end  to  Christianshaab  about  69°  latitude 
(Wioge).  It  has  not  yet  been  found  breeding  in  Greenland,  though 
it  has  been  taken  there  in  midsummer  (Helms). 

aoUen  Plovwr.    Chartulrm»  domimau  HfUI. 

Breeding  range. — The  summer  home  of  the  golden  plover  extends 
from  Whale  Point  at  the  northwest  comer  of  Hudson  Bay  (Eifrig), 
west  across  the  barren  grounds  to  the  mouth  of  the  Anderson  River 
(MacFarlane) ,  and  thence  along  the  barren  grounds  of  the  coast  of 
Alaska  to  Kotzebue  Sound  (Grinnell).  It  extends  north  in  Franklin 
to  include  the  islands,  at  least  as  far  as  latitude  77".  The  bird  is 
known  to  breed  commonly  on  Banks  Island  (Armstrong),  Prince 
Albert  Island  (Armstrong),  Melville  Island  (Parry),  and  theislands 
at  the  north  end  of  Wellington  Channel  (Belcher),  and  east  to  the 
eastern  coast  of  Melville  Peninsula  (Parry),  It  probably  does  not 
breed  in  Greenland,  tbou^  it  occurs  not  uncommonly  on  the  west 
coast  to  about  latitude  73°  (Walker).  There  are  somewhat  doubtful 
records  of  the  species  having  been  seen  August  7, 1881,  at  Cape  Baird, 
Lady  Franklin  Bay,  81"  30'  N.  (Graely),  and  on  July  12,  1872,  at 
Thank  God  Harbor,  Greenland,  81"  40'  (Davis).  As  the  belt  of 
tundra  along  the  north  coast  of  Alaska  is  comparatively  narrow,  the 
principal  breeding  grounds  of  the  golden  plover  are  between  the 
mouth  of  the  Mackenzie  River  and  the  Gulf  of  Boothia,  north  of  the 
Arctic  Circle. 

Winter  range. — The  species  ranges  south  on  the  Atlantic  coast  to 
Bahia  Blanca,  central  Ai^entina  (Barrows),  and  the  center  of  abun- 
dance during  the  winter  season  is  the  pampas  of  Argentina  (Sclater 
and  Hudson)  and  Uruguay  (Aplin),  between  the  parallels  of  34°  and 
36°  S.  Individuals  remain  during  the  winter  as  far  north  as  RJo 
Janeiro,  Brazil  (Hapgood),  on  the  coast  and  to  Cuyaba,  Matto  Grosso 
(Pelzeln),  in  the  interior.  There  is  one  record  of  the  occurrence  of 
the  species  (probably  casual)  in  January  at  Nauta  in  northeastern 
Peru  (Sharpe).  The  golden  plover  does  not  winter  in  the  Lesser 
Antilles  nor  in  that  part  of  northeastern  South  America  where  it  is 
most  abundant  in  migration.  It  has  been  recorded  as  wintering  at 
several  places  north  of  South  America,  but  probably  such  of  these 
records  as  are  not  errors  represent  accidental  or  unusual  occurrences. 

Migration  rajige. — From  the  breeding  grounds  the  golden  plover 
go  south  and  southeast  to  Labrador;  then  cross  the  Gulf  of  St.  Law- 
rence and  its  islands  to  Nova  Scotia,  and  from  the  southern  coast  of 
the  latter  fly  directly  across  the  ocean  to  the  Lesser  Antilles  and  the 
coast  of  northeastern  South  America.  Sometimes  when  caught  by  a 
fltorm  during  this  flight  they  seek  the  nearest  land,  appearing  not 
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infrequently  at  the  Bermudas,  Cape  Cod,  and  Long  Island.  After  a 
short  stop  in  the  Antilles  and  northern  South  America,  they  pass  to 
the  winter  home  in  Argentina  and  remain  there  from  September  to 
March. 

The  return  northward  in  spring  is  by  a  different  route,  the  details 
of  which  are  not  yet  determined.  What  is  known  is  that  they  disap- 
pear from  Ai^enttna  and  shun  the  whole  Atlantic  coaat  from  Brazil 
to  Labrador.  In  March  they  appear  in  Guatemala  and  Texas;  April 
finds  them  on  the  prairies  of  the  Mississippi  Valley;  the  first  of  May 
sees  them  crossing  our  northern  boundary;  and  by  the  first  week  in 
June  they  reappear  on  their  breeding  grounds  in  the  frozen  north. 

Various  theories  have  been  advanced  to  account  for  this  strange 
miration  course.  The  simplest  explanation  seems  to  be  the  applica- 
tion of  the  following,  which  may  be  laid  down  as  the  Fundamental  law 
underlying  the  choice  of  migration  routes.  Birds  follow  that  route 
between  the  winter  and  sunmier  homes  that  is  the  shortest  and  at  the 
same  time  furnishes  an  abundant  food  supply.  Applying  this  rule  to 
the  case  of  the  golden  plover,  the  following  facts  are  apparent:  The 
plover  is  a  bird  of  treeless  r^ons;  it  summers  on  the  tundras  and 
winters  on  the  pampas;  an  enormous  food  supply  especially  palatable 
tempts  it  in  the  fall  to  Labrador  and  furnishes  power  for  the  long 
Sight  to  South  America.  To  attempt  to  return  in  spring  by  the  same 
course  would  be  suicidal,  for  at  that  season  Labrador  would  furnish 
scant  provender.  The  plover  seeks  the  shortest  treeless  route  over- 
land, and  alighting  on  the  coast  of  Texas  travels  leisurely  over  the 
Mississippi  Valley  praines,  which  are  abundantly  supplied  with  food, 
to  the  plains  of  the  Saskatchewan  and  thence  to  the  Arctic  coast. 

Spring  migration. — The  principal  line  of  migration  from  the  winter 
home  northward  through  South  America  is  not  yet  known;  the 
species  is  said  to  be  common  in  March  and  April  in  Peru  (Sclater  and 
Salvin)  east  of  the  mountains,  but  next  to  nothing  is  known  regarding 
its  appearance  in  the  territory  for  a  thousand  miles  to  the  northward. 
The  species  is  practically  unrecorded  at  all  seasons  of  the  year  from 
Ecuador,  Colombia,  Panama,  Nicar^ua,  and  Honduras,  and  though 
a  few  have  been  noted  in  Costa  Rica  (Cherrie),  Guatemala  (Sclater 
and  Salvin),  and  eastern  Mexico  (Sclater),  in  none  of  these  countries 
have  the  great  flocks  been  seen  that  are  so  characteristic  of  the  fall 
flight  in  the  Lesser  Antilles  and  of  the  spring  advance  up  the  Missis- 
sippi Valley.  Not  until  Texas  is  reached  can  the  movements  of  the 
golden  plover  be  definitely  traced,  and  at  no  place  between  Peru  and 
Texas  has  it  ever  been  recorded  as  common.  In  fact,  the  records  as 
they  stand  are  what  they  should  be  if  the  plover  escapes  the  forested 
r^ions  of  northern  South  America  and  Central  America  by  a  single 
flight  of  from  2,000  to  2,500  miles  from  the  valleys  of  eastern  Peru  to 
the  treeless  prairies  of  Texas.  The  general  time  of  appearance  in  the 
62928°— BnU.  36—10 6  ■  , 
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United  States  and  of  paas^e  to  the  aununer  home  can  be  gathered 
from  the  following  dates  of  arrival:  Boeme,  Tex.,  March  9,  1S80 
(Brown);  Indianola,  Tex.,  March  IS,  1856  (Cassin);  Gaineeville, 
Tex.,  March  17,  1885  (Ragsdale);  Caddo,  Okla.,  March  12,  1884 
(Cooke);  near  New  Orleans,  La.,  March  24,  1894  (Allison),  April  2, 
1881  (Langdon);  Fayetteville,  Ark.,  abundant  March  20-31,  1883 
(Harvey);  central  Missouri,  aver^;e  April  13,  eai^est  April  11,  1903 
(Bryant);  Badger,  Nebr.,  average  April  8,  earliest  April  5,  1903 
(Colt) ;  Lebanon,  111.,  March  17,  1876  (Jones) ;  Tampico,  lU.,  average 
April  10,  earliest  March  31,  1885  (Brown) ;  Terre  Haute,  Ind.,  March 
23,  1888  (Evermann) ;  Chicago,  III.,  average  April  16,  earliest  March 
30,  1899  (Gault);  central  Iowa,  average  April  19,  earliest  April  12, 
1883  (Williams) ;  Heron  Lake,  Minnesota,  average  May  1  (Miller) ; 
central  South  Dakota,  average  April  30,  earliest  April  25,  1888 
(Bishop);  Larimore,  N,  Dak.,  average  May  5,  earUest  May  2,  1895 
(Eaatgate) ;  Aweme,  Manitoba,  average  May  4,  earliest  April  23, 1905 
(Griddle);  Indian  Head,  Saskatchewan,  May  9,  1904  (Lang);  Fort 
Simpson,  Mackenzie,  May  26,  1860  (Ross),  May  19,  1904  (Preble); 
Fort  Reliance,  Yukon,  May  13  (Nelson);  Point  Barrow,  Alaska, 
latitude  71°  K.,  May  21,  1882  (Murdoch),  May  24,  1883  (Murdoch), 
June  1,  1898  (Stone).  The  dates  of  arrival  in  the  province  of  Frank- 
lin are:  Igloolik,  69°,  June  14,  1823  (Parry);  Boothia  Felix,  70°, 
June  4,  1830  (Ross),  June  22,  1831  (Roes);  Prince  of  Wales  Strait, 
73°,  June  7,  1851  (Armstrong);  Bay  of  Meroy,  74°,  June  3,  1852 
(Armstrong) ;  Winter  Harbor,  75°,  June  2,  1820  (Parry) ;  near  Wel- 
lington Channel,  77°,  June  2,  1853  (Belcher). 

The  latest  dates  recorded  in  the  southern  part  of  the  winter  range 
are  March  12  (Aplin)  and  March  19  (Barrows) ;  in  the  northern  part 
of  the  winter  home  the  species  remains  until  April  (Sclater  and 
Salvin) ;  at  Chicago  the  average  date  of  the  lost  one  seen  is  April  30, 
and  the  latest  May  9,  1895  (Blackwelder) .  Some  other  late  dates 
are:  Near  New  Orleans,  La.,  June  10,  1907  (Kopman);  Lebanon, 
Ind.,  May  10,  1894  (Beasley);  Lawrence,  Kans.,  May  8, 1906  (Wet- 
more);  White,  S.  Dak.,  May  27,  1889  (Partch);  Aweme,  Manitoba, 
average  May  23,  latest  May  29,  IS96  (Griddle);  Fort  Ghipewyan, 
Alberta,  June  1,  1893  (Russell).  South  of  the  latitude  of  Chicago 
the  bulk  of  the  spring  shooting  of  golden  plover  is  in  April;  from  Iowa 
northward  to  Canada  the  spring  shooting  occurs  chiefly  during  the 
first  half  of  May. 

During  the  spring  migration  the  golden  plover  is  almost  entirely 
absent  from  the  Atlantic  coast.  There  are  three  spring  records  for 
Massachusetts  (Mackay)  and  a  few  for  Long  Island  (Giraud),  the  last 
of  them  many  years  ago.  Probably  most  of  the  other  scattered 
spring  records  east  of  the  Alleghenies  are  errors  of  identification. 
The  species  is  not  eommon  at  any  time  of  the  year  west  of  Texas, 
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Nebraska,  and  Saskatchewan,  and  apparently  is  absent  in  spring 
from  the  whole  region  west  of  the  Rocky  Mountains. 

£^;s  were  collected  on  the  lower  Anderson  River,  Mackenzie, 
June  24,  1863,  June  22,  1864,  and  June  16,  1865  (MacFarlane) ;  at 
Point  Barrow,  Alaska,  June  22,  1882,  and  June  23,  1883  (Murdoch). 

FaU  tniffration.- — The  old  birds  start  south  in  July,  and  those  that 
are  to  make  the  flight  from  Nova  Scotia  to  the  Lesser  Antilles  occupy 
about  a  month  in  the  trip  from  the  breeding  grounds  to  the  southern 
coast  of  Nova  Sootia.  If  fair  weather  prevails,  the  flocks  of  golden 
plover  pass  by  the  New  England  coast  far  out  at  sea,  but  severe 
storms  are  frequent  at  this  season,  and  the  birds  are  often  driven  to 
land.  The  average  for  twenty-eight  years  of  the  date  of  arrival  of 
these  storm-driven  migrants  at  Nantucket,  Mass.,  is  August  25, 
earliest  August  12,  1898  (Mackay);  a  stiU  earlier  date  is  August  7, 
1852,  at  Plymouth,  Mass.  (Browne).  Five  times  in  these  twenty- 
eight  years  birds  were  seen  before  August  20  (Mackay).  The  rule 
on  Long  Island  is  to  expect  the  plover  with  the  first  storm  occurring 
after  August  28  (Lawrence).  The  first  flocks  are  noted  in  tiie  Ber- 
mudas during  the  last  ten  days  of  August  (Reid),  and  about  the  same 
time  the  species  arrives  in  the  Lesser  Antilles  (Lawrence)  and  even  on 
the  coast  of  British  Quiana  (Quelch).  A  few  golden  plover  reach 
Argentina  the  last  week  in  August  (Sclater  and  Hudson)  and  the 
species  has  been  taken  in  Bolivia  in  August  (Allen),  but  these  early 
couriers  are  exceptional,  and  the  main  flocks  arrive  in  September. 

On  the  west  side  of  Baffin  Bay  in  1820  the  last  was  seen  September 
3  (Parry);  in  Nova  Scotia  the  species  sometimes  remains  until 
October  (McKinlay).  The  average  dat«  of  the  last  one  seen  at 
Nantucket,  Mass.,  for  ten  years  previous  to  1890  is  October  2, 
latest  October  22,  1878  (Mackay);  for  the  years  since  1890  the 
average  date  of  the  last  seen  is  September  23  (Mackay).  Near  New- 
port, R.  I.,  a  market  hunter  shot  386  golden  plover  during  1867  to 
1874;  the  dates  rtmged  from  August  14,  1868,  to  October  24,  1874 
(Sturt«vant).  On  Loi^  Island  the  dates  of  the  earUest  and  latest 
recorded  observations  of  the  species  are  August  15  and  November  10 
(C!hapman).  In  the  Bermudas  and  the  Lesser  Antilles  most  of  the 
birds  leave  in  October,  though  some  stragglers  may  be  noted  in 
November. 

In  the  interior  of  New  England  the  golden  plover  is  rare  in  fall, 
though  at  times  it  is  quite  common  on  Lake  Champlain.  Throughout 
New  York,  Pennsylvania,  and  New  Jersey  it  is  usually  very  rare,  but 
in  1880  and  in  several  other  years  it  has  been  common  in  those  States. 
It  has  been  seen  at  Erie,  Pa.,  on  dates  ranging  from  August  20,  1896, 
to  November  18,  1900  (Todd).  South  of  New  Jersey  on  the  Atlantic 
coast,  also  in  the  Bahamas,  the  golden  plover  is  almost  unknown, 
and  it  is  not  common  anywhere  in  the  (Jreater  Antilles  west  of  St. 
Croix. 
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While  the  greater  number  of  golden  plover  migrate  across  the 
Atlantic,  a  few  pass  south  in  the  fall  through  the  interior  of  NorUi 
America.  The  first  arrival  from  the  north  noted  near  Fort  Churchill, 
Keewatin,  in  1900,  was  on  August  4  (Preble).  Other  dates  of  fall 
arrival  in  the  interior  are:  Moose  Factory,  Ontario,  September  8, 1860 
(Drexler);  Aweme,  Manitoba,  average  September  9,  earliest  August 
10,1904(Criddle);  Lincohi,Nebr., September 22, 1900 (Wolcott);  near 
Toronto,  Ontario,  August 31, 1891  (Nash),  September  1, 1898  (Nash); 
Point  Pelee,  Ontario,  September  15,  1905  (Swales),  September  19, 
1906  (Tavemer);  Chicago,  HI.,  average  September  12,  earliest  Sep- 
tember 10,  1898  (Gault);  Bay  St.  Louis,  Miss.,  September  26,  1899 
(Allison);  San  Jos£,  Costa  Rica,  October  20,  1890  (Cherrie).  Prob- 
ably these  Mississippi  Valley  fall  birds  are  the  ones  that  are  furly 
common  in  Peru  from  September  to  November  (Sclater  and  Salvin) 
and  that  were  noted  in  October  at  Arica,  Chile  (MacFarlane). 

The  form  of  the  golden  plover  that  breeds  on  the  northern  and 
northwestern  coasts  of  Alaska  does  not  seem  to  migrate  along  the 
western  coast  of  Alaska,  but  passes  in  general  east  to  Mackenzie.  A 
few  individuals  migrate  southeast  and  occur  in  the  fall  as  rare  strag- 
lers  on  the  Pacific  slope:  Sitka,  Alaska,  August  16,  1896  (Qrinnell); 
ChilUwack,  British  Columbia,  August  26,  1889  (Brooks);  Port 
Townsend,  Wash.,  September  9,  1897  (Fisher);  Santa  Cruz,  Calif., 
October  22,  1888  (McGregor);  San  Jos^  del  Cabo,  Lower  California, 
October  18,  1887  (Brewster). 

The  golden  plover  does  not  remain  late  in  the  north.  The  last 
seen  on  the  breeding  grounds  at  Point  Barrow,  Alaska,  were  noted 
August  28,  1882  (Murdoch),  and  August  20,  1897  (Stone).  Some 
other  dates  of  late  occurrence  are:  Great  Bear  Lake,  September  6, 
1903  (Preble) ;  Fort  Simpson,  September  10,  I860  (Ross) ;  Edmonton, 
Alberta,  September  23,  1894  (Loring);  Indian  Head,  Saskatchewan, 
October  2,  1904  (Lang);  Aweme,  Manitoba,  average  October  14, 
latest  October  16,  1901  (Criddle);  near  Fort  Pierre,  S.  Dak.,  October 
21,  1855  (Cassin);  Fort  Sherman,  Idaho,  abundant  September 
15-20,  1896  (Merrill);  Newcastle,  Colo.,  October  5,  1902  (Bishop); 
Lincoln,  Nebr.,  November  14,  J899  (Wolcott);  Lanesboro,  Minn., 
November  2,  1889  (Hvoslef);  southern  Iowa,  average  October  27, 
latest  November  9,  1895  (Currier);  Chicago,  HI.,  average  October 
11,  latest  October  28,  1895  (Blackwelder) ;  English  Lake,  Ind., 
November  9,  1891,  November  15,  1892  (Butler);  Ottawa,  Ontario, 
October  31,  1906  (White);  city  of  Quebec,  Canada,  November  10, 
1890  (Dionne);  San  Josfi,  Costa  Rica,  December  15, 1890  (Cherrie). 

The  golden  plover  is  one  of  the  shorebirds  that  has  diminished 
most  markedly  during  the  last  twenty  years.  Formerly  it  was 
enormously  abundant,  and  many  are  the  accounts  of  the  countless 
flocks  that  passed  in  an  almost  continuous  stream  across  the  Gulf  of 
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St.  Lftwrence  and  out  to  sea.  On  the  return  up  tbe  Mississippi 
Valley  also  they  were  abundant.  For  the  ten  years  1895-1904 
the  numbers  reported  have  been  so  small  that  the  species  seemed  in 
imminent  danger  of  extinction.  During  1905  and  1906,  however, 
the  species  was  reported  from  quite  a  number  of  localities,  indicating 
(hat  at  present  the  comparatively  small  number  of  individuals  left 
are  holdii^  their  own.  The  future  of  the  American  golden  plover  is 
in  the  bands  of  the  sportsmen  of  the  Mississippi  Valley.  During  the 
breeding  season  the  birds  are  out  of  reach  of  danger  from  mankind; 
through  the  winter  their  welfare  is  out  of  the  control  of  the  people  of 
the  United  States;  but  in  spring  during  their  two  thousand  mile 
journey  up  the  Mississippi  Valley,  for  from  six  to  eight  weeks,  great 
numbers  are  slaughtered,  and  as  a  result  they  have  diminished  to  a 
small  fraction  of  their  former  numbers.  If  the  species  is  to  hold  its 
own  spring  shooting  in  the  Mississippi  Valley  must  be  lai^ely  cur- 
tailed or  entirely  abolished. 

Pfidfle  Ooldmi  Plover.    Charadnu*  dominieu»fu.lvut  Gmel. 

The  principal  summer  home  of  the  Pacific  golden  plover  is  in  Asia, 
where  it  breeds  in  northern  Siberia  east  of  the  Yenisei  River;  it 
breeds  also  on  the  western  coast  of  Alaska  from  near  Bering  Strait 
south  to  Bristol  Bay.  It  winters  on  the  Hawaiian  Islands  and  in 
China  and  India  and  south  to  New  Zealand  and  Australia.  Early 
dates  of  arrival  in  Alaska  are  at  Portage  Bay,  May  13,  18S2  (Hart- 
laub);  Kadiak  Island,  May  13,  1868  (Bischoff);  Atka  Island,  May 
17,  1879  (Turner).  The  usual  time  of  arrival  at  the  mouth  of  the 
Yukon  is  about  the  first  of  June,  and  the  latest  date  in  the  fall  is 
October  12  (Nelson). 

Killdeer.    Oxytdvu*  voeifavt  (Linn.). 

Breeding  range. — The  killdeer  has  one  of  the  most  extensive 
breeding  ranges  of  the  American  shorebirds.  It  ranges  north  in 
summer  to  central  Quebec  (Merriam),  northern  Ontario  (Todd),  cen- 
tral Keewatin  (Preble),  southern  Mackenzie  (Preble),  and  to  about 
latitude  53°  in  the  interior  of  British  Columbia.  The  killdeer  was 
seen  at  Fort  Churchill,  Keewatin,  and  at  Fort  Resolution,  Mackenzie, 
by  parties  of  the  Biol<^ical  Survey,  and  these  observations  very 
materially  extend  its  previously  known  northern  range.  The 
breeding  range  of  the  killdeer  extends  much  farther  south  than  that 
of  other  northern  breeding  shorebirds.  The  species  breeds  not  only 
throughout  the  whole  of  the  United  States,  but  south  to  Cape  St. 
Lucas,  Lower  California  (Xantus),  and  to  Rio  Seatin,  Durango 
(Miller).  Eilldeera  occur  in  Newfoundland  in  the  fall  (Reeks),  but 
are  not  known  to  breed  on  that  island. 

Winter  range. — The  winter  range  is  much  less  extensive  than  the 
summer.    Though  there  are  records  of  the  presence  of  the  species  in 
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Paraguay  (Sharpe)  and  Chile  (SbItui),  it  is  probable  that  these  repre- 
sent casual  occurrences  and  that  n^ularly  the  speciea  ranges  to  the 
Bermudas  (Jardine),  throughout  the  West  Indies  and  the  neighboring 
northern  coast  of  Venezuela  (Ernst),  but  not  farther  east  or  south 
on  the  Atlantic  coast;  while  on  the  Pacific  it  regularly  paasee  south 
to  northwestern  Peru  (Sclater  and  Salvin)  and  the  interior  of  Colom- 
bia and  Medelliu  (Solater  and  Salvin).  The  northern  winter  range 
extends  regularly  to  North  Carolina  (Brimley),  Tennessee  (Gettys), 
central  Texas  (Brown),  rarely  southern  Arizona  (Meoms),  and 
throughout  most  of  the  southern  half  of  California  (Fisher).  Casual 
occurrences  have  been  noted  in  Maryland  (Stabler),  Pennsylvania 
(BurnB),  and  Rhode  Island  (Ueams).  After  the  great  storm  of 
November,  1888,  which  carried  large  numbers  of  killdeer  to  the 
New  England  coast  several  weeks  later  than  the  usual  time  for 
their  disappearance  from  that  part  of  their  range,  many  of  these 
birds  failed  to  undertake  a  second  southward  migration  and  remained 
on  the  coasts  of  Massachusetts  (Torrey),  New  Hampshire  (Chad- 
bourne),  and  southwestern  Maine  (Brown).  Most  of  them  perished 
during  the  winter,  but  on  the  Massachusetts  coast  a  few  managed 
to  endure.  An  occasional  killdeer  passes  a  mild  winter  in  southern 
Ohio  (Jones),  southern  Indiana  (McAtee),  or  on  the  Pacific  coast  to 
Washington  (Johnson). 

Spring  migration. — The  killdeer  is  among  the  earhest  migrants 
among  shorebirds,  and  is  not  far  behind  the  earliest  migrating  land 
birds.  Its  loud,  piercing,  oft-repeated  calls  make  its  identification 
easy,  and  many  data  have  been  accumulated  concerning  the  time  of 
its  migrations.  These  begin  in  February  in  the  northern  part  of  the 
winter  range,  and  during  that  month  many  crowd  northward  to  the 
limit  of  unfrozen  ground.  Such  birds  arrive  on  the  average  near 
Asheville,  N.  C,  February  22,  earliest  February  18,  1893  (Cairns); 
central  Kentucky,  February  25,  earliest  February  19,  1906  (Embody) ; 
Brookville,  Ind.,  February  23,  earliest  February  15,  1890  (Butler). 
The  early  days  of  March  find  the  killdeer  in  full  migration  far  beyond 
its  winter  home,  and  its  arrival  has  been  noted  as  follows:  Variety 
Mills,  Va.,  average  March  13,  earUest  March  2,  1888  (Micklem); 
White  Sulphur  Springs,  W.  Va.,  average  March  9,  earliest  March  2 
1891  (Surber);  Washington,  D.  C,  average  March  18,  earliest  Feb- 
ruary 14,  1908  (HoUister);  Waynesbui^,  Pa.,  average  March  8,  ear- 
liest February  24,  1891  (Jacobs);  Berwyn,  Pa.,  average  March  14, 
earliest  January  29,  1889  (Bums);  Branohport,  N.  Y.,  averse 
March  19,  earliest  March  1,  1890  (Burtch);  Jewett  City,  Conn., 
average  for  twenty-one  years  March  17,  earheat  March  2,  1888  (Jen- 
nings) ;  central  Rhode  Island,  average  March  19,  earheat  February  27, 
1902.  Even  as  far  north  as  Rhode  Island,  the  killdeer  is  so  rare 
that  a  market  gunner  near  Newport  (Sturtevant)  secured  only  three 
during  eight  years  while  shooting  several  thousand  shorebirds. 
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There  seems  to  be  a  section  west  of  the  Allegheny  Mountains  in 
which  the  killdeer  arriTes  earlier  than  at  correaponding  latitudes 
either  east  or  weat.  The  average  date  of  arrival  at  Waterioo,  Ind., 
is  March  5  (Link);  Oberlin,  Ohio,  March  5  (Jones);  Livonia,  Mich., 
March  10  (Alexander);  and  Petersburg,  Mich.,  March  10  (Tromblj). 
Near  there  in  Pennsylvania,  on  the  western  side  of  the  mountains, 
the  date  of  arriTal  at  Waynesbui^  has  already  been  given  as  March 
8  (Jacobs).  At  the  same  latitude  in  Pennsylvania  east  of  the 
mountains  the  killdeer  arrives  a  week  later,  while  to  the  westward 
of  Indiana  the  retardation  of  migration  is  shown  by  tha  foUowing 
dates  of  arrival:  Central  Missouri,  average  March  12,  eariieet  Feb- 
ruary 4,  1890  (Bush) ;  southern  Iowa,  average  March  12,  earliest 
March  2, 1906  (Davison);  southern  Wisconsin,  average  of  thirty  years 
March  i5,  earliest  March  2,  1S87  (Welmsn);  Chicago,  111.,  average  of 
sixteen  years  March  21,  earliest  February  28,  1896  (Woodruff)> 
Farther  north  in  Ontario,  as  the  killdeer  nears  the  limit  of  its  breed- 
ing range,  the  arrival  is  much  delayed;  southern  Ontario  is  not 
reached  on  the  average  until  March  23,  earliest  March  7, 1903  (Smith), 
while  the  average  date  at  Ottawa,  Ontario,  is  April  17,  eariiest 
March  18,  1894  (White).  Dates  of  arrival  farther  west  are:  Man- 
hattan, Kana.,  average  March  8,  earliest  February  27,  1882  (Lants) ; 
Onaga,  Kana.,  average  March  4,  earliest  February  23,  1891  (Creve- 
coeur);  Syracuse,  Nebr.,  average  March  10,  earUest  FebruMy  26, 
1902  (Hunter);  central  South  Dakota,  average  March  24,  eariiest 
March  20,  1889  (Cheney);  Laneeboro,  Minn.,  average  March  29,  ear- 
liest March  13,  1889  (Hvoalef);  Ai^usville,  N.  Dak.,  average  April  7, 
earliest  March  31,  1893  (Edwards);  Larimore,  N.  Dak.,  average 
April  7,  earliest  April  3,  1893  (Eastgate);  southern  Manitoba,  aver- 
age April  5,  earliest  March  24,  1902  (Criddle) ;  Qu'Appelle,  Saskatche- 
wan, average  April  16,  earliest  April  8,  1903  (Wemyss);  two  seen 
June  25,  1903,  at  Fort  Resolution,  Mackenzie  (Preble). 

The  advance  in  the  Rocky  Mountains  is  not  so  late  comparatively 
as  in  most  species:  Cheyenne,  Wyo.,  average  March  21,  earhest 
March  16,  1889  (Bond);  Rathdnim,  Idaho,  averse  March  30,  ear- 
liest February  19,  1902  (Danby);  Terry,  Mont.,  average  April  6, 
earliest  March  29,  1897  (Cameron);  Big  Sandy,  Mont.,  average 
April  6,  earUest  April  3,  1904  (Coubeauz);  Red  Deer,  Alberts,  April 
11,  1893  (Farley);  Portland,  Oreg.,  Februaiy  27,  1900  (Nicholas); 
Qraya Harbor,  Washington,  February  16,  1892  (Lawrence);  southern 
Britiah  Columbia,  February  28,  1888  (Brooks).  South  of  the  breed- 
ing grounds  the  last  was  seen  at  San  Jos£,  Coeta  Rica,  March  12,  1890 
(Cherrie),  and  at  Sisal,  Yucatan,  May  9,  1866  (Schott). 

The  date  of  nesting  seems  to  bear  httle  relation  to  the  latitude. 
Eggs  have  been  taken  at  Cape  St.  Lucas,  Lower  CaUfornia,  May  9, 
1860  (Xsntus);  Monterey,  Calif.,  March,  1S67  (Day  and  Spencer); 


88  NOBTH  AMEBICAN   SH0BEBIBD8. 

Variety  Mills,  V&.,  April  12,  1886  (Micklem) ;  Laurel,  Md.,  just  hatch- 
ing April  24, 1897;  Erie,Pa.,AprTl7,188S(Todd);  Canandaigua, N. Y., 
April  23, 1879  (Howey) ;  Bloomington,  Ind.,  April  12, 1903  (McAtee) ; 
Kingston,  Ontario,  May  1,  1905  (Beaupre) ;  Eagle  Pass,  Tex.,  March 
18,  1884  (Negley);  Corvallis,  Oreg.,  downy  young  late  April  (Wood- 
cock); Tacoma,  Wash.,  April  14,  1908  (Bowles) ;  Edmonton,  Alberta, 
eggs  May  19,  1897  (Macoun). 

FaQ  migniion. — The  few  records  of  fall  arrival  south  of  the  breed- 
ing range  show  that  the  tdlldeer  is  one  of  the  late  migrants.  It  was 
noted  in  Porto  Rico,  October  18, 1899,  and  October  7, 1900  (Bowdish) ; 
San  Jos^,  Costa  Rica,  October  IS,  1891  (Cherrie) ;  and  on  the  coast  of 
Peni,  October  24, 1867  (Sclater  and  Salvin). 

The  last  noted  in  southern  British  Columbia  was  November  28, 
1888  (Brooks);  Aweme,  Manitoba,  average  September  23,  latest 
September  30,  1901  (Criddle);  Onaga,  Kans.,  averts  October  22, 
latest  November  8,  1896  (Crevecoeur) ;  Lincoln,  Nebr.,  latest  Novem- 
ber 18,  1900  (Wolcott);  Delavan,  Wis.,  November  6, 1894  (Hollister); 
southern  Iowa,  averse  November  10,  latest  December  25,  1886 
(Houghton);  Chicago,  HI.,  average  October  21,  latest  November  13, 
1885  (Holmes);  southern  Michigan,  average  November  1,  latest 
November  13,  1891  (Alexander);  Ottawa,  Ontario,  averse  Septem- 
ber 11,  latest  October  16,  1905  (White);  southern  Ontario,  average 
October  19,  latest  November  10,  1900  (Saunders);  Wauseon,  Ohio, 
average  November  9,  latest  November  23,  1891  (Mikesel);  Waterloo, 
Ind.,  average  November  7,  latest  November  21,  1905  (Link);  Mon- 
treal, Canada,  September  1, 1895  (Wiutle);  Fhillips,  Me.,  October  24, 
1905  (Sweet);  Block  Island,  R.  I.,  November  5,  1889  (Dodge); 
Branchport,  N.  Y.,  November  29,  1896  (Stone);  Suffield,  Conn., 
November  16,  1887  (Smith);  Erie,  Pa.,  November  26,  1891  (Todd); 
Berwyn,  Pa.,  average  November  3,  latest  November  22,  1886  (Bums) ; 
Bloomington,  Ind.,  December  12,  1885  (McAtee);  St.  Louis,  Mo,, 
December  18,  1887  (Widmann). 

[Banto  Doming  KUldeer.    Oxgeehta  voqfena  lonmatiu  {LinD.)- 

The  Santo  Domingo  killdeer  is  the  rtjaident  form  of  the  Weat  Indies,  breeding  in 
Cuba,  the  lale  of  Piaea,  Jamaica,  and  Haiti,  and  probably  also  in  Porto  Rico.] 
Bemipalmated  Plover.    £^alitu  temipalmata  (Bonap.). 

Breeding  range. — The  present  known  summer  home  of  the  semi- 
palmated  plover  extends  north  to  Cumberland  Sound  (Kumlien), 
Melville  Peninsula  (Parry),  Wellington  Channel  (Greely),  and  Melville 
Island  (Parry).  The  occurrence  of  the  species  at  these  two  latter 
places,  latitude  about  75°  N.,  makes  it  probable  that  it  occurs  equally 
far  north  on  the  western  side  of  Baffin  Bay.  It  is  common  on  the 
arctic  coast  of  America  as  far  west  as  the  mouth  of  the  Mackenzie 
(MacFarlane).  Thence  westward  it  seems  to  be  rare  on  the  northern 
coast  of  Alaska  (Nelson),  but  is  tolerably  common  in  Kotzebue 
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Sound  (Townsend).  It  seems  to  be  more  commoD  in  the  middle 
Yukon  Valley  (Bishop)  than  on  the  coast. 

This  plover  breeds  south  to  Sable  Island  (Dodd);  southern  New 
Brunswick  (Cheney);  the  Magdalen  Islands  (Brewster);  southern 
James  Bay  (Todd);  York  Factory,  in  southern  Keewatin  (Preble); 
probably  rarely  in  northern  Manitoba  (Macoun) ;  on  the  Slave  River 
of  southern  Mackenzie  (Preble);  Lake  Marsh,  southern  Yukon 
(Bishop);  and  to  the  mouth  of  the  Yukon,  Alaska  (Dall  and  Ban- 
nister). 

Winter  range. — The  species  winteis  on  both  coasts  of  South 
America — south  to  Port  Desire,  48°  S.  (Seebohm),  on  the  east  coast, 
and  to  central  Chile  (Schalow)  on  the  west;  thence  through  northern 
South  America,  Central  America,  and  the  West  Indies  to  the  southern 
Bahamas  (Bonhote),  Florida  (Worthiugton),  the  coast  of  Georgia 
(Helme),  South  Carolina  (Kendall),  Mississippi  (Allison),  and  Loui- 
siana (Beyer) ;  on  the  Pacific  coast  of  Mexico,  north  to  southern  Lower 
Califonua  (Brewster).  In  winteritis  thus  oneof  the  most  widely  dis- 
tributed of  the  shorebirds. 

Migration  range. — The  species  is  a  common  migrant  in  eastern 
North  America  west  to  the  eastern  parts  of  Texas  (Beckham), 
Nebraska  (Wolcott),  and  Saskatchewan  (Macoun).  Thence  over  the 
plains  and  throughout  the  whole  Rocky  Mountain  district  it  is  almost 
unknown,  but  reappears  on  the  Pacific  Coast,  and  ranges  west  in 
migration  to  the  central  Aleutian  Islands  (McGregor),  the  Pribilof 
Islands  (Prentiss),  and  even  occasionally  across  Bering  Strait  to  the 
coast  of  Siberia  (Nelson). 

Spring  migration. — At  least  four-fifths  of  the  dates  on  the  spring 
migration  of  this  species  fall  in  May.  This  is  true  for  the  entire  district 
between  the  winter  and  summer  homes,  and  the  dates  indicate  that 
the  migration  in  the  United  States  occurs  chiefly  between  May  10  and 
June  1.  An  unusually  early  individual  was  taken  April  7,  1875,  at 
Erie,  Pa.  (Sennett).  Other  spring  dates  are:  Magdalena  Bay,  Lower 
California,  March  12,  1889  (Bryant);  Monterey,  Calif.,  April  17,  1903; 
Vancouver  Island,  British  Columbia,  April  28,  1894  (Kermode) ; 
Mount  McKinley,  Alaska,  May  17,  1908  (Sheldon);  Kowak  River, 
Alaska,  May  30,  1899  (Grinneil) ;  Pea  and  Bodie  Islands,  North  Caro- 
lina, April  25,  1905  (Bishop);  Lincoln,  Nebr.,  April  27,  1900  (Wol- 
cott) ;  southern  Ontario,  average  of  six  years  May  18,  earliest  May  8, 

1885  (Gamier);  Melville  Peninsula,  May  31, 1882  (Parry);  Wellington 
Channel,  June  6,  1851  (Greely).  The  species  was  taken  in  Cuba  as 
late  as  May  22,  1900  (Palmer  and  Riley) ;  southern  Florida,  May  25, 

1886  (Scott) ;  from  New  Jersey  to  the  Great  Lakes  it  remains  regularly 
to  the  first  week  in  June — latest  Oberiin, Ohio,  June  17, 1904  (Jones); 
latest  Worth,  111.,  June  20,  1894  (Woo<lrun');  and  along  the  coast  of 
Maine  nonbreeders  occur  all  summer  (Knight). 

-ctyGooj^lc 
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EggB  have  been  taken  at  Grand  Matum,  New  Brunswick,  June  21, 
1875  (Cheney);  James  Bay,  June  18,  1896  (Macoun);  Cape  Fuller- 
ton,  June  28,  1904  (Eifrig);  Fort  Anderson,  June  11,  1863  (Mac- 
Farlane);  Fort  Yukon,  Alaska,  June  2,  1862  (Lockhart);  Lake 
Marsh,  Yukon,  just  hatched,  July  2,  1899  (Btahop). 

Fall  migration. — At  one  of  the  most  southern  breeding  places, 
near  York  Factory,  Keewatin,  in  1900,  the  most  advanced  young 
were  still  in  the  downy  stage  July  10  (Preble),  and  yet  by  this  time 
the  species  is  already  in  full  fall  migration,  and  the  earliest  individuals 
have  appeared  several  hundred  miles  south  of  the  breeding  range: 
Toronto,  Ontario,  July  5,  1890  (Fleming);  Rhode  Island,  July  6 
(Howe  and  Sturtevant);  Coronado  de  Terraha,  Costa  Rica,  July  3, 
1907  (Carriker);  Margarita  Island,  off  the  coast  of  Venezuela,  July 
7,  1895  (Robinson).  The  regular  fall  migration  is  about  a  month 
later:  Sitka,  Alaska,  common  after  July  25,  1896  (Orinnell);  Prince 
Edward  Island,  average  of  three  years  August  13  (Bain);  Long 
Island,  New  York,  average  of  seven  years  August  6,  earliest  July  it, 
1905  (Latham);  Grenada,  West  Indies,  August  24,  1881  (Wells); 
Santa  Catarina,  Brazil,  August  4  (Sharpe). 

Though  most  semipalmated  plover  migrate  early,  a  few  stay  until 
freezing  weather:  Ottawa,  Ontario,  average  of  five  years  September 
19,  latest  September  29,  1885  (White);  Prince  of  Wales  Sound, 
Ungava,  latest  September  25,  1886  (Payne);  Prince  Edward  Island, 
average  of  three  years,  October  13  (Bain) ;  Erie,  Pa.,  rare  after  Octo- 
ber 1,  latest  November  2,  1901  (Todd);  Point  Pelee,  Ontario,  October 
29,  1905  (Tavemer  and  Swales);  Grinnell,  Iowa,  October  22,  1S86 
(Jones);  Los  Angeles  County,  Calif.,  October  17,  1894  (Grinnell). 
Bingad  Plover.    Mffialili$  laatieula  (LinD.). 

Both  coasts  of  Greenland  are  included  in  the  breeding  range  of 
the  ringed  plover,  from  the  southern  end  to  Sabine  Island  (Scoresby) 
on  the  east  coast  and  to  McCormick  Bay  (Schalow)  on  the  west. 
Across  Smith  Sound  from  this  latter  place  and  one  degree  farther 
north,  at  Buchanan  Bay,  EUesmere  Island,  latitude  78°  48'  (Feilden) 
is  the  farthest  north  the  species  has  been  found  in  the  Western  Hemi- 
sphere, though  north  of  Europe  it  has  been  taken  at  83°  latitude. 
On  the  American  side  it  breeds  south  to  Cumberland  Sound  (Kumlien) ; 
also  south  to  central  Europe  and  Turkestan,  and  east  to  the  New 
Siberian  Islands,  and  occurs  casually  east  to  the  Chuckchi  Peninsula. 
The  winter  is  spent  from  the  shores  of  the  Mediterranean  to  southern 
Africa  and  rarely  to  northwestern  India.  It  has  wandered  to  Chile 
(Sharpe),  and  to  Barbados,  September  10,  1888  (Feilden).  The 
first  arrived  at  Cumberland  Sound  in  1878  about  the  middle  of  June 
(Kumlien). 

little  Blngred  Plover,    ^^liiit  duina  (Scop.). 

The  claim  of  the  little  ringed  plover  to  a  place  among  North  American 
birds  is  rather  slight.    A  specimen  is  supposed  to  have  been  taken  on 
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the  coast  of  Alaska  (Harting),  and  one  is  recorded  from  San  Fran- 
cisco, Calif.  (Ridgvaj).  In  each  case  the  bird  tras  far  from  home, 
for  the  breeding  grounds  of  the  epecies  are  in  southern  Europe, 
central  Asia,  and  north  to  about  60°  latitude.  The  apecies  winters 
in  the  northern  half  of  Africa,  and  in  Asia  south  to  India,  and  the 
Malay  Archipelago. 

Piping  PloTST.    Mgiaiitit  mtlada  (Ord). 

Breeding  range. — The  northern  hmit  of  the  piping  plover's  breed- 
ing range  is  in  Kova  Scotia  (Bryant),  the  Magdalen  Islands  in  tlie 
Gulf  of  St.  LawTuice  (Bishop),  southern  Ontario  (Saunders),  central 
Manitoba  (Bendire),  southern  Saskatchewan  (Macoun),  and  proba- 
bly southwestern  Keewatin  (King),  It  is  very  local  in  its  distribu- 
tion during  the  breeding  season,  and  is  unknown  over  most  of  the 
district  mentioned  above.  Formerly  it  nested  on  the  coast  of  Vir- 
ginia at  Cobbs  Island  (Kirkwood),  and  was  fairly  conmion  as  a  breeder 
on  the  New  Jersey  coast  (Scott).  Now  it  is  rare  as  a  breeder  any- 
where on  the  Atlantic  coast  south  of  Nova  Scotia,  though  still  nesting 
at  a  few  localities  south  to  southern  New  Jersey  (Stone).  In  the 
interior  it  neets  as  far  south  as  Erie,  Pa.  (Todd) ;  the  lake  shore  in 
northern  Ohio  (Jones) ;  near  Lake  Michigan  in  northwestern  Indiana 
(Woodruff);  and  west  to  central  Nebraska  (Bruner,  Wolcott,  and 
Swenk). 

Winter  range. — The  coast  of  Texas  (Sennett)  uid  the  coasts  of 
Florida  (Scott)  and  Geoigia  (Worthington)  constitute  the  principal 
winter  home  of  this  species.  Indeed,  it  is  probable  that  records  at 
other  places  represent  stragglers.  The  West  Indies  are  commonly 
included  in  the  winter  range,  but  the  s[>ecies  seems  to  be  only  casual 
in  migration  south  of  the  United  States.  It  was  taken  once  in  Porto 
BJco  in  August  (Gundlach);  Jamaica  in  November  (Gosse);  a  few 
in  Cuba  in  April  of  a  single  year  (Gundlach);  several  on  three  islands 
of  the  Bahamas  in  May  (Bangs)  and  July  (Booliite);  three  indi- 
viduals in  the  Bermudas  in  the  fall  (Reid).  It  has  occurred  occasion- 
ally on  the  New  Jersey  coast  in  winter  (Stone). 

Spring  migration. — Dates  of  spring  arrival  are  very  irregular.  The 
average  date  on  Long  Island,  New  York,  is  April  7;  earliest  March 
24,  1884  (Dutcher) ;  eastern  Massachusetts,  average  April  12,  earUest 
March  26,  1S93  (Mackay);  southern  Ontario,  average  May  16,  ear- 
Uest May  1,  1S91  (Fleming).  Some  other  dates  of  arrival  are:  Cum- 
berland,  Ga.,  March  10,  1902  (Helme);  near  Newport,  R.  I.,  March 
24,  1903  (King);  Erie,  Pa.,  April  16,  1900  (Todd);  OberHn,  Ohio, 
May  13,  1907  (Jones);  Sioux  City,  Iowa,  May  8,  1904  (Rich);  Gib- 
bon, Nebr.,  May  4,  1888  (Thatcher);  Indian  Head,  Saskatchewan, 
May  16,  1892  (Macoun).  Thus,  in  general,  migration  up  the  Missis- 
sippi Valley  is  much  later  than  at  corresponding  latitudes  on  the 
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Atlantic  coast.  Stragglers  were  noted  at  Cheyenne,  Wyo.,  May  30, 
1892  (Bond),  Juleeburg,  Colo.,  May  17,  1899  (Dawson),  and  Nataah- 
quan,  Labrador,  May  31,  1909  (Townsend  and  Bent). 

E^a  have  been  taken  at  Big  Charity  Island,  Micbigui,  May  20, 1903 
(Arnold);  Erie,  Pa.,  May  24,  1900  (Todd);  Long  Beach,  New  Jersey, 
June  12, 1877  (Scott);  Magdalen  Island,  June  16, 1897;  Cedar  Point, 
Ohio,  June  26,  1903  (Jones);  Miller,  Ind.,  June  13,  1905  (Butler); 
Miner  County,  S.  Dak.,  June  5,  1891  (Fatton);  near  Indian  Head, 
Saskatchewan,  June  IS,  1892  (Macoun).  Downy  young  were  taken 
July  21,  1906,  at  Big  Stick  Lake,  southwefitem  Saskatchewan  (Bent). 

FaM  migration. — The  first  was  seen  on  the  coast  of  North  Carolina 
July  14,  1904  (Bishop);  and  at  Femandina,  Fla.,  Augiist  3,  1906 
(Worthington).  It  was  taken  at  Corpus  Christi,  Tex.,  all  through 
July,  1887  (Sennett),  but  these  may  have  been  nonbreeders  that 
summered  on  the  coast.  In  general  the  species  migrates  so  early 
that  it  is  seldom  found  north  of  its  winter  home  after  August.  Late 
dates  are:  Long  Island,  New  York,  August  30,  1889  (Scott);  eastern 
Massachusetts,  August  26,  1888  (Miller);  Erie,  Pa.,  Septembvr  26, 
1902  (Todd). 

Sdowj  Florer.    Mgialitit  nivota  Cmh. 

Breeding  range. — The  sea  coasts  and  the  shores  of  the  larger  lakes 
of  western  United  States  constitute  the  principal  breeding  grounds 
of  the  snowy  plover.  The  species  nests  at  least  as  far  north  as  Pes- 
cadero,  Calif.  (Willard);  Humboldt  Kiver,  Nevada  (Hanna);  Salt 
Lake,  Utah  (Ridgway);  Comanche  County,  Kana.  (Goss);  and  on- 
the  coast  of  Texas  (Sennett).  It  is  extremely  local  in  the  interior. 
It  breeds  south  at  least  to  Corpus  Christi,  Tex.  (Sennett),  and  prob- 
ably along  the  northern  third  of  the  western  coast  of  Lower  California 
(Belding). 

Winter  range. — It  winters  in  Chile  south  at  least  to  Calbuco,  lati- 
tude 41°  S.  (Schalow),  and  thence  north  in  Peru  (Sclater  and  SaJvin), 
Guatemala  (Salvin),  and  Mexico  (Belding)  to  the  coast  of  California 
at  Santa  Barbara  (Keck).  On  the  Atlantic  side  it  winters  as  far 
north  as  Aransas  Bay,  Texas  (Sennett). 

Migration  range. — Outside  of  tlie  regular  winter  and  smnmer  homes, 
the  species  has  been  taken  once  in  Brazil  (specimen  in  United  States 
National  Museum);  Margarita  Island,  off  the  coast  of  Venezuela, 
July  2, 1895  (Robinson);  Guantanamo,  Cuba,  July,  1858  (Gundtach); 
Long  Island,  Bahamas,  July  16,  1903  (Riley);  Celestun,  Yucatan, 
April  12,  1865  (Schott);  Whitfield,  Fla.,  May  5,  1903  (Worthington); 
Bay  St.  Loub,  Miss.,  September  19-20,  1899  (Allison);  Toronto, 
Ontario,  twice  (Fleming);  Lincoln,  Nebr.,  May  17,  1903  (Swenk); 
Cheyenne,  Wyo.,  once  (Bond);  Newport,  Oreg.,  March  24,  1906 
(Shaw);  Grays  Harbor,  Washington,  September  3,  1899  (Dawson). 

S'pring  migration.— Tha  snowy  plover  was  seen  in  Comanche 
County,  Kans.,  May  12,  1887  (Goss),  and  at  San  Francisco,  Calif., 
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April  8,  1857  (Hepburn).  The  speciee  has  been  taken  at  Cavaucbe, 
Chile,  in  May  (Schatow),  and  at  Coquimbo,  Chile,  in  June  (Sharpe). 
It  may  prove  to  be  resident  in  Chile. 

E^ga  have  been  taken  in  Los  Angelee  County,  Calif.,  April  25, 
1899  (Robertson),  and  young,  May  1,  1897  (Orinnell);  also  e^a  at 
Santa  Cruz,  Calif.,  April  16,  1873  (Cooper).  In  southern  Kansas  the 
eggs  are  laid  in  late  May  (Goss). 

FaU  migration, — FiJl  migrants  have  been  recorded  in  September 
from  Guatemala  (Salvin),  and  in  October  from  the  southern  limit  of 
the  range  in  Chile  (Schalow).  The  species  has  been  taken  at  San 
Francisco  aa  late  as  November  1,  1898  (Homung). 

Kon^llan  Plover.    .^ffialUtM  mongola  (Pall.). 

In  the  summer  of  1849  Captain  Moore  of  the  Plover  in  his  search 
for  Sir  John  Franklin  touched  at  the  Choris  Peninsula,  Alaska,  and 
while  there  secured  two  specimens  of  the  Mongolian  plover — the 
first  and  only  individuals  ever  taken  in  North  America.  The  breed- 
ing range  of  the  species  is  on  the  opposite  side  of  Bering  Sea,  on 
the  Commander  Islands,  and  in  northeastern  Siberia.  It  migrates 
through  Japan  and  China,  and  winters  from  the  Philippines  to 
Austroha. 

[Asar»  Bing  Plover.    ^gUUilv  eolUtria  (Vieill.). 

The  Azara  ring  plover  is  the  only  true  shorebird  found  in  Centnl  America  that 
doee  DDt  raoge  north  to  the  United  States.  It  haa  a  wide  distribution  in  South 
America,  south  to  Aigentina,  eitenda  north  to  southern  Mexico,  and  has  be«n  taken 
once  on  Grenada,  West  Indies.] 

Wilson  Plover.    OAOutAwnu*  wiUoniu*  (Ord). 

Breeding  range. — The  Wilson  plover  is  fouad  in  summer  through- 
out the  northern  Bahamas  (Bonhote)  and  along  the  Gulf  coast  of 
the  United  States  from  Florida  (Scott)  to  Texas  (Merrill),  and 
breeds  along  the  Atlantic  coast  at  the  present  time  as  far  north  aa  the 
islands  off  the  southeastern  coast  of  Virginia  (Dutcher) ;  many  years 
1^0  it  bred  occasionally  on  the  New  Jersey  coast  O'V^ilson).  The 
summer  status  of  the  species  on  the  Pacific  coast  of  Lower  California 
is  not  yet  definitely  settled.  It  was  found  common  at  Abreojos 
Point,  June  17,  1897  (Kaeding),  but  whether  or  not  it  was  breeding 
was  not  determined. 

Winter  range. — The  winter  range  is  not  known  with  certainty, 
because  the  West  Indies  ore  occupied  by  a  resident  subspecies, 
rujlnvickus,  and  sufficient  material  has  not  yet  been  accumulated  to 
determine  the  relative  areas  occupied  by  the  two  forms  in  winter. 
The  northern  form  winters  as  far  north  as  southern  Florida — form- 
erly northern  Florida  (Scott) ;  the  coast  of  southern  Texas  (Merrill) ; 
Guaymas,  Sonora  (Nelson) ;  and  La  Paz,  Lower  California  (Belding). 
Thence  it  ranges  south  to  the  Pacific  coast  of  Guatemala  (Salvin). 

Spring  migration.— T)&i^s  of  arrival  on  the  Atlantic  coast  are: 
Amelia  Island,  Florida,  April  2,  1906  (Worthmgton) ;  Darien,  Ga., 
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March  19,  1890  (Worthingtoo) ;  Cumberland  Island,  Georgia,  March 
18,  1002  (Hehne);  Frogmore,  S.  C,  March  26,  1886,  aad  March  20, 
1888  (Hoxie);  Fort  Macon,  N.  C,  April  16,  1869  (Couee).  The 
species  has  wandered  north  on  the  coast  several  times  to  Long 
^blaud  (Dutcher),  once  to  Connecticut  (Purdie),  once  to  Massachu- 
setts (Coues),  and  even  to  Nova  Scotia  (Goss).  The  only  record  for 
the  Pacific  coast  of  the  United  States  is  that  of  the  single  bird  taken 
June  29,  1894,  at  Pacific  Beach,  CaUfomia  (Ii^ersoU). 

Eggs  have  been  taken  at  Sarasota  Bay,  Florida,  April  8  (Moore) ; 
coast  of  Georgia,  April  29  (Bailey);  Corpus  Christi,  Tex.,  April  25 
(Chapman) ;  Cobbs  Island,  Virginia,  May  7  (Gates) . 

[Solotu-oapad  Plorer.    OMnxbomut  wiltontw  nifinuAut  (Ridgw.)- 

The  principal  hotua  of  the  aubapeciw  ruIowHtap«d  plover  is  th«  Greater  Antilles, 
whence  it  spreads  to  the  neightxwing  coasta  oE  British  Honduras  and  Guatemala; 
probably  also  to  Yucatan.  It  breeds  also  in  northern  South  America  on  the  coast 
of  Colombia,  Venezuela,  and  Guiana.  While  some  individuals  remain  all  the  year 
on  the  breeding  grounds,  others  migrate  a  short  distance  to  several  of  the  i^ands  of 
the  Leasw  Antilles  and  to  BiazU  as  fu-  south  as  Bahia.  It  is  probably  this  form  that 
occurs  on  the  coast  ot  EcuadtK  and  Peru,  but  from  lack  of  specimens  this  point  is  not 
settled.] 

Xoantaln  Plover.     Podaiocyi  mantanui  (Towns.). 

Breeding  range. — The  mountain  plorer  seems  to  be  confined  in 
suiomer  to  the  United  States,  but  closely  approaches  the  boundaries, 
both  north  and  south.  In  1874  it  was  found  breeding  and  not  uncom- 
mon on  the  Frenchman  River  in  Montana  (Coues),  not  far  from  the 
Canadian  boundary,  and  on  Milk  River,  Montana  (Coues),  right  at 
the  line,  but  so  far  has  not  been  recorded  anywhere  in  Canada.  It 
breeds  south  to  northern  New  Mexico  (Henshaw);  east  to  north- 
western Texas  (Bailey),  western  Kansas  (Fisher),  and  western 
Nebraska  (Bniner),  west  to  Sun  River,  Montana  (Dutcher),  Fort 
Bridger,  Wyo.  (Drexler),  Dei  Norte,  Colo.  (Hill  and  Orth),  and  San 
Miguel  County,  New  Mexico  (Mitchell). 

Wtnfer  range. — This  species  winters  from  northern  California 
(Cooper),  southern  Arizona  (O^ood),  and  San  Antonio,  Tex.  (Beck- 
ham), south  to  Zacatecas,  Mexico  (Sharpe),  and  La  Paz,  Lower 
California  (Sharpe).  It  is  one  of  the  few  species  that  winters  far- 
ther west  than  it  breeds. 

M,graii(m  range. — The  more  eastern  individuals  of  this  species 
probably  follow  the  usual  north  and  south  migration  route,  keeping 
to  the  plains  east  of  the  foothills  of  the  Rocky  Mountains,  but  some 
of  the  more  western  individuals  take  a  very  peculiar  course  in  migra- 
ttoD.  The  species  is  a  tolerably  common  migrant  at  Marysville  in 
northern  California  (Belding),  arriving  in  November.  Wh^ice  come 
these  November  birds  ^  The  neu^st  point  of  the  breeding  range  is 
northwestern  Montana  in  the  vicinity  of  Great  Falls  (WiUiams).  To 
reach  MarysviUe  from  Great  Fails  the  plover  must  pass  thzou^ 
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Idaho  bdA  either  Or^on  or  Nevada,  but  in  these  three  States  it  is 
unknown,  and  seems  not  to  be  recorded  from  Utah.  So  the  birds 
that  visit  California  are  separated  from  the  nearest  known  habitat 
of  the  species  hj  a  zone  about  600  miles  wide  and  containing  two 
ranges  of  high  mountains. 

Spring  migration. — The  mountain  plover  is  among  the  early 
migrant  shorebirds.  It  arrived  on  the  average  at  Beloit,  Colo., 
March  26,  eailiest  March  23,  ISdO  (Hoskins)  j  Loveland,  Colo.,  March 
18,  1887  (Smith). 

Eggs  have  been  taken  at  Fort  Lyon,  Colo.,  June  9,  1886  fThome) ; 
San  Luis  Valley,Colo.,  June  10,1873  (Hensfaaw);  young  just  hatched 
at  Terry,  Mont.,  June  16,  1898  (Cameron);  young  at  Colby,  Kims., 
June  28,  1893  (Fisher);  egga  near  North  Platte,  Nebr.,  July  8,  1859 
(Suckley). 

FaU  miffraiion. — ^Tbe  first  was  seen  at  Corpus  Cbriati,  Tex.,  July  25, 
1887  (Seonett);  Pecos  City,  Tex.,  August  1,  1903  (Ligon).  Quite 
a  party  of  them  was  seen  at  James  Island,  Florida,  July  20  to  August  1, 
1901  (WilUams),  but  they  were  probably  only  stragglers.  The  last 
one  noted  in  1890  at  Beloit,  Colo.,  was  on  October  15  (Hoskins). 
Surf  Bird.    A^iriai  virgata  (Gravl.). 

The  breeding  range  of  the  surf  bird  is  unknown,  for  the  bird  has 
never  been  encountered  in  its  summer  home.  It  goes  north  along 
the  Pacific  coast  of  the  United  States  in  spring,  and  has  been  traced 
all  along  the  coast  to  the  Kowak  River,  Alaska,  where  it  arrived 
May  29,  1899  (Orinnell).  Then  it  disappears  and  is  not  seen  again 
until  on  its  way  south  the  latter  part  of  July.  The  natives  say  it 
breeds  on  the  mountains  a  few  miles  back  from  the  coast. 

The  surf  bird  winters  in  Chile,  as  far  south  as  the  Strait  of  Magellan 
(Sharpe),  and  is  known  in  migration  on  the  coasts  of  Peru  (Tschudi), 
Ecuador  (Hartert),  Mexico  (Xantus),  and  Lower  California  (Eaed- 
ing).  It  arrived  at  Newport,  Or^.,  April  26,  1895;  April  27,  1897; 
May  3,  1899;  April  27,  1900;  average  of  the  four  years  April  28 
(Bretherton).  Agreeing  well  with  this  date  is  its  appearance  at  San 
Geronimo  Island,  Lower  California,  March  15,  1897  (Kaeding);  and 
the  date  abeady  given  of  May  29  at  Kowak  River,  Alaska  (Grinnell). 
An  extra  early  date  is  March  8,  1869,  at  Puget  Sound,  Washington 
(Kennedy).  The  latest  recorded  date  at  the  Strait  of  Magellui  is 
March  3,  1870  (Sharpe) ;  the  species  was  common  at  Abreojos  Point, 
Lower  California,  April  10,  1897  (Kaeding) ;  a  belated  bird  was  taken 
on  the  Farallon  Islands,  Calif.,  June  3,  1903  (Kafding).  Several 
appeared  in  fall  migration  at  Sitka,  Alaska,  July  21  (Grinnell) ;  New- 
port, Or^.,  July  24, 1900  (Bretherton) ;  Monterey  Bay,  Calif.,  August 
3,  1894  (Loomis);  Vaqueria,  Ecuador,  September  16,  1901  (Hartert). 
The  species  has  been  noted  at  St.  Michael,  Alaska,  until  the  first  of 
October  (Nelson),  and  at  Berkeley,  Calif.,  as  late  as  October  24,  1888 
(Pahner). 
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Tunutone.    Arenana  inUrpra  (Linn.). 

Breeding  range. — The  turnstooe  inhabits  nearly  the  whole  of  the 
Eastern  Hemisphere  and  a  Bmall  part  of  the  Western.  It  breeds 
along  the  whole  Arctic  coast  of  Europe  and  Asia  and  south  to  Japan 
and  the  islands  in  the  Baltic  Sea.  It  ranges  eastward  across  Beiing 
Strait  at  least  to  Point  Barrow,  Alaska  (Stone),  and  breeds  south  to 
the  mouth  of  the  Yukon  (Nelson)  and  on  the  islands  of  St.  Lawrence 
(Nelson)  and  St.  Matthew  (Elliott)  in  Bering  Sea.  Its  range  to  the 
northeastward  in  North  America  has  not  yet  been  definitely  settled. 
Two  specimens  from  the  west  coast  of  central  Greenland  have  been 
identified  by  W.  Palmer  as  iTiterpres.  No  specimens  were  exam- 
ined by  him  from  any  point  between  Greenland  and  the  Anderson 
River,  Mackenzie;  the  specimens  from  this  latter  place  are  certainly 
morineUa.  Where  the  dividing  line  between  the  two  forms  runs  is 
not  certain,  but  since  the  birds  of  eastern  Ungava  are  morineUa,  it 
is  probable  that  this  is  the  form  occurring  on  the  islands  near  the 
Arctic  coast  of  North  America  and  equally  probable  that  the  records 
on  the  islands  northwest  of  Greenland  should  be  referred  to  interpres. 
The  species  has  been  recorded  along  the  whole  west  coast  of  Green- 
land, and  was  found  breeding  at  Disco  Bay  (KumUen)  and  on  the 
eastern  and  northern  coasts  of  EUesmere  ^land  almost  to  latitude 
83°  (Feilden).  The  tumstone,  therefore,  is  one  of  the  most  northern 
breeding  of  all  birds.  On  the  eastern  coast  of  Greenland  it  ranges 
at  least  as  far  north  as  Sabine  Island,  latitude  74°  (Winge). 

WiJiter  range. — The  species  winters  on  the  coasts  of  nearly  the 
whole  of  the  Eastern  Hemisphere  from  Europe  and  Asia  to  southern 
Africa,  Austraha,  and  the  islands  of  the  Pacific,  Indian,  and  eastern 
Atlantic  oceans. 

Spring  migration. — The  species  arrived  in  the  Aleutians  at  Unalaska 
May  19,  1890  (Palmer).  As  it  winters  in  Hawaii  (Henshaw),  and  is 
not  known  on  the  coast  of  the  mainland  south  of  Alaska,  it  is  prac- 
tically certain  that  these  Unalaska  birds  make  the  journey  of  2,000 
miles  in  a  single  flight  from  Hawaii  to  the  Aleutians.  Other  dates 
of  spring  arrival  are:  Mouth  of  the  Yukon,  May  19,  1879  (Nelson); 
Nulato,  Alaska,  May  23,  1868  (Dall);  Point  Barrow,  Alaska,  June 
12,  1882  (Murdoch),  June  12,  1883  (Murdoch),  and  May  29,  189S 
(Stone).  The  dates  of  arrival  northwest  of  Greenland  are  May  27, 
1876,  at  Cape  Henry  (Hart),  and  June  2,  1883,  at  Cape  Baird 
(Greely),  each  near  latitude  82°. 

Eggs  were  taken  July  30,  1876,  at  Discovery  Bay,  EUesmere 
Island,  81°  40'  N.  (Hart),  and  young  were  already  on  the  wing  July 
9,  1883,  at  Fort  Conger  (Greely),  a  few  miles  distant.  Downy 
young  were  taken  June  4,  1898,  at  Point  Barrow,  Alaska  (Stone). 

Fail  migration. — The  first  arrived  on  the  Pribilof  Islands  July  2 
(Elliott),  and  after  the  middle  of  the  month  were  abundant.    The 
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last  ones  noted  were:  Depcrt  Point,  EUeemere  Island,  latitude  82** 
45'  N.,  September  11,  1875  (Feilden);  Point  Barrow,  Alaska,  August 
29,  1882  (Murdoch),  and  September  4,  1897  (Stone);  Nushagak^ 
Alaska,  September  21,  1902  (Osgood).  A  specimen  is  reported 
taken  September  8,  1904,  at  Pacific  Beach,  Calif.  (Bishop),  and  ona 
September  8,  1892,  on  Monomoj  Island,  Massachusetts  (Bishop). 
Haddy  Toxnatone.    Arenaria  inlerpra  morindla  (Lina.). 

Breeding  range. — Undoubted  breeding  records  of  the  ruddy  tum- 
stone  are  very  rare.  It  nested  on  the  Lower  Anderson  and  Franklim 
Bay  (MacFarlane),  and  specimens  of  the  breeding  birds  have  been 
identified  as  morineUa.  Some  form  of  the  tumstone,  probably 
morineUa,  breeds  on  Melville  Island  (Sabine),  on  Melville  Peninsula- 
(Parry),  and  at  Bettot  Strait  (Walker),  but  its  identity  has  yet  to  bo 
determined  by  the  examination  of  specimens. 

Winter  range. — The  tumstone  of  the  Western  Hemisphere  ranges 
south  in  winter  to  central  Chile — at  least  to  Talcahuano  (Sharpe) 
and  probably  to  Yaldivia  (Boeck) — and  to  Sao  Paulo  in  Brazil 
(Ihering).  It  winters  on  the  coasts  of  northern  South  America,  in 
the  West  Indies,  Central  America,  Mexico,  and  north  to  the  coast  of 
South  Carolina  (Coues),  Louisiana  (Beyer),  Texas  (Merrill),  and  in. 
California  at  least  as  far  north  as  San  Francisco  (Mailliard). 

Spring  migrtaion. — The  tumstone,  notwithstanding  it  winters  so 
far  north,  is  a  late  migrant.  The  probable  explanation  is  that  its 
breeding  grounds  in  the  far  north  are  not  ready  for  occupancy  until 
nearly  midsummer.  It  was  seen  May  7,  1906,  on  Pea  and  Bodio 
islands.  North  Carolina  (Bishop).  The  average  date  of  arrival  on 
Long  Island,  New  York,  is  May  16,  earliest  May  12,  1897  (Scott); 
eastern  Massachusetts,  May  6,  earliest  May  1,  1862  (Mackay);  EnOp 
Pa.,  May  24,  1893  (Todd).  It  appears  to  be  rare  in  spring  north  of 
Maine  on  the  Atlantic  coast. 

The  species  is  rare  in  the  interior  of  the  United  States,  but  has  beea 
noted  a  few  times  in  nearly  every  State  east  of  the  Rocky  Mountains. 
Some  dates  of  arrival  are:  StarkeCounty,Ind.,May  20, 1888  (Butler); 
Oberlin,  Ohio,  May  16,  1901  (Jones) ;  southern  Ontario,  average  May 
27,  earliest  May  24,  1900  (Nash);  Leech  Lake,  Minn.,  May  24,  1903^ 
(Currier);  Indian  Head,  Saskatchewan,  May  15,  1892  (Macoun); 
Fort  Chipewyan,  Alberta,  May  25,  1901  (Preble);  Fort  Resolution^ 
Mackenzie,  June  1,  1860  (Kennicott);  Fort  Simpson,  Mackenzie, 
May  29,  1904  (Preble);  Fort  Andereon,  Mackenzie,  June  10,  1864 
(MacFarlane);  Winter  Island,  Melville  Peninsula,  June  14,  1822; 
(Richardson). 

It  was  found  off  the  coast  of  Venezuela,  July  2,  1892  (Hartert), 
July  7,  1895  (Robinson),  and  early  July,  1901  (Clark).     A  few  artt 
said  to  remain  all  summer  on  Carriacou  Island,  West  Indies  (Wells). 
62928"— Bull.  35—10 7 
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The  migrant  birds  remain  in  numbers  far  south  of  the  breeding 
grounds  until  early  June:  Jamaica,  June  12,  1963  (Field);  Arcos 
Keys,  Yucatan,  June  6,  1900  (Nelson  and  GoWman);  Key  West, 
Fla.,  June  14,  1888  (Scott);  Long  Island,  New  York,  average  June 
4,  latest  June  9,  1905  (Latham);  Toronto,  Ontario,  Juoe  17,  1894 
(■Fleming). 

FaU  migration. — The  southward  movement  must  begin  in  July,  for 
by  early  August  migrants  have  appeared  over  much  of  the  coasts  of 
the  United  States.  Some  dates  of  fall  arrival  are:  Monomoy  Island, 
Massachusetts,  July  27, 1886  (Cahoon);  Long  Island,  New  York,  average 
August 5, earliest  July27, 1892  (Scott);  Monterey, Cahf.,  July  18, 1892 
(Loomis);  Fort  Churchill,  Keewatin,  July  30,  1900  (Preble);  com- 
mon at  Corpus  Christi,  Tex.,  after  July  1,  1887  (Sennett);  Toronto,  ' 
Ontario,  July  30,  1898  (Nash);  Henley  Harbor,  Ungava,  August  20, 
1860  (Coues);  Mingan  Island,  Gulf  of  St.  Lawrence,  August  16,  1887 
(Palmer);  Montreal,  Canada,  August  17,  1891  (Wintle);  Erie,  Pa., 
August  24,  1889  (Sennett);  Punta  Raaaa,  Fla.,  August  2,  1886 
(Scott);  San  Mateo,  Tehuantepec,  August  9,  1869  (Sumichrast) ; 
Jamaica,  August  13, 1863  (March) ;  Bermudas,  August  3, 1874  (Reid) ; 
Talcahuaoo,  Chile,  September  9,  1879  (Sharpe).  Bates  of  the  last 
seen  are:  York  Factory,  August  26,  1900  (Preble);  eastern  Massa- 
chusetts, October  9,  1889  (Miller);  Erie,  Pa.,  September  25,  1900 
(Todd);  Long  Island,  New  York,  September  20,  1889  (Scott),  acci- 
dental November  24,  1887  (Scott). 

Blftck  TnxiiBt<m«.    Arenaria  melaaoeephala  {y\g.). 

Bne^Tig  range. — The  black  turnstone  breeds  commonly  on  the 
coast  of  Alaska  near  the  mouth  of  the  Yukon  (Nelson)  and  up  the 
Yukon  as  far  as  Nulato  (Dail  and  Bannister).  It  breeds  less  com- 
monly north  to  Kotzebue  Sound  (Townsend)  and  south  to  Nushagak 
(McKay).  It  has  been  seen  on  the  eastern  side  of  Bering  Strut 
nearly  to  Point  Barrow,  Alaska  (Nelson),  and  on  the  western  side  to 
Herald  Island  (Nelson),  off  the  northern  coast  of  Siberia,  but  it  is  not 
yet  known  to  breed  in  either  of  these  localities. 

WinUr  rartge. — The  greater  number  winter  on  the  coast  of  Lowsr 
California,  south  to  Magdalena  Bay  (Anthony).  The  species  is  not 
rare  in  winter  on  the  California  coast  as  far  north  as  San  Francisco 
(iMaiiliard),  and  a  few  have  been  known  to  winter  at  the  Strait  of 
Juan  de  Fuca  (Suckley).  It  may  winter  occasionally  even  in  south- 
eastern Alaska,  for  the  National  Museum  has  a  specimen  collected 
February  2,  1897,  at  Howkan  Island,  Alaska  (Cantwell). 

Spring  migration. — The  species  arrived  at  St.  Michael,  Alaska, 
about  the  middle  of  May  (Nelson)  and  at  Nulato,  Alaska,  May  16, 
1867,  and  May  23,  1868  (Call  and  Bannister). 

FiUl  mtgraiion,. — The  black  turnstone  occura  on  the  Pacific  coast 
from  British  Columbia  (Kermode)  to  southern  California  tiuoughout 
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the  entire  summer,  but  is  not  known  to  breed  (Grinnell).  The  pres- 
ence of  these  nonbreeding  birds  prevents  accurate  observations  on 
the  arrival  of  the  first  migraute  from  the  north,  but  it  seems  probable 
that  ear]y  in  July  some  appear  on  the  coast  of  central  California,  and 
the  species  was  seen  August  6,  1902,  on  the  Coronados  Islands,  Lower 
C^ifomia  (Grinnell  and  Daggett).  The  last  leave  the  delta  of  the 
'  Yukon  about  the  middle  of  September  (Nelson)  and  Nushagak, 
Alaska,  September  22,  1902  (O^ood). 

Biiropeaik'Oyst4r-«»t<ih«r.     IIxnuiU>pu»  ottrale^iu  Linn. 

The  southwestern  coast  of  Greenland  has  been  visited  several  times 
by  the  European  oyster-catcher,  once  as  far^north  as  Godthaab,  lati- 
tude 64°  (Winge).  It  is  not  certwnly  known  to  breed  there,  but  its 
breeding  range  extends  from  Iceland  and  western  Eitrope  to  Turke- 
stan and  from  southern  Europe  to  the  Arctic  coast.  It  winters  from 
central  Europe  to  central  Africa  and  to  western  India. 
07Bt«r>«atcIi«r.    ffxmalopui  pallialui  Temm. 

The  oyster-catcher  ranges  south  to  Santa  Catharina,  southern 
Brazil  (Sharpe),  and  to  Arauco  in  central  Chile  (^arpe).  It 
occurs  throughout  most  of  the  West  Indies  and  Central  America 
and  along  both  coasts  of  Mexico — ^on  the  west  coast  north  to  the 
Tres  Marias  (Nelson).  On  the  Atlantic  coa^t  it  is  resident  as  far 
north  as  South  Carolina  (Cones),  and  formerly  was  common  on  the 
Virginia  coast  (Bailey),  and  bred  at  Great  Egg  Harbor,  New  Jersey 
(Wilson).  There  are  a  few  records  for  the  coast  of  Massachusetts 
(Brewer)  and  one  at  Grand  Manan,  New  Brunswick  (Boardman). 
At  the  present  time  it  is  rare  or  accidental  north  of  Virginia,  though 
&  flock  of  about  20  was  seen  July  20,  J  907,  at  Digby,  Nova  Scotia, 
by  W.  H.  Osgood,  of  the  Biological  Survey.  It  is  still  resident  on  the 
coasts  of  liouisiana  and  Texas. 

It  breeds  throughout  most  of  its  regular  range  and  probably  most 
individuals  are  nonn^ratory.  The  few  that  migrate  along  the  south- 
em  Atlantic  coast  perform  their  short  migrations  principally  in 
March.  Eggs  were  taken  at  Corpus  Christi,  Tex.,  in  1882,  April 
6to27{Goss).  Eggs  are  recorded  in  Florida  from  April  10  to  May6; 
and  they  have  been  collected  on  the  islands  of  the  Virginia  coast 
from  May  3  to  July  12. 

Fraaax  OyBter-oatcher.    Hssmatoptu /roian  Brewet. 

The  Frazar  oyster-catcher  is  apparently  nonmigratory,  and  is  the 
common  breeding  bird  of  both  coasts  of  southern  Lower  California, 
whence  it  ranges  along  the  whole  west  coast  of  the  peninsula  and  north 
to  San  Diego  (Cooper),  the  coast  of  Ventura  County  (Evermann),  and 
the  Santa  Barbara  Islands  (Cooper),  casual  on  the  coast  of  Sinaloa, 
Mexico  (Nelson  and  Goldman).  In  the  northern  part  of  its  range 
it  is  not  BO  numerous  as  bacJimani,  whose  range  overlaps  that  of 
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frazari  for  sbout  a  thouB&nd  miles  from  Ventura  Coucty,  Calif.,  to 
Abreojoa  Point,  Lower  Caliform&  (Kaeding). 

Blaok  Oyater-eateher.     Brmatopu*  badanani  Aud. 

The  coast  of  weetern  North  America  ia  the  home  of  the  black 
oyster-catcher,  and  it  breeds  locally  throughout  its  range  from 
AbreojoB  Point,  Ijower  California  (Kaeding),  north  to  Prince  Wil- 
liam Sound,  Alaska  (Grinnell),  and  west  to  Attn  Island  (Turner)  at 
the  western  end  of  the  Aleutian  chain.  It  winters  from  the  coast 
of  southern  British  Columbia  (Fannin)  southward.  The  short  mi- 
gration is  performed  during  May,  and  the  eggs  are  deposited  at  the 
northern  end  of  the  range  from  the  middle  to  the  latter  part  of  June. 
This  is  also  the  time  at 'which  eggs  are  most  commonly  found  at  the 
extreme  southern  end  of  the  summer  home.  Downy  young  were 
taken  June  17,  1900,  on  Queen  Charlotte  Islands,  British  Columbia 
(Osgood), 

[Stone  Ourle-w.     (Ediaumw  bistriotvM  (Waglei'). 

Tb«  etone  curlew  ifl  so.newbat  generally  distributed  throu^out  the  lower  portions 
of  Central  America  from  Ponamft  lo.eouthem  Mexico,  and  also  rangee  into  South 
America  north  of  the  Amuon.    It  is  nonmigratory.] 

M exiuan  Jaoama.     Jaeana  tpiiutta  (Linn.). 

The  Mexican  jaeana  was  described  originally  from  Cartagena, 
Colombia,  and  as  that  remains  still  the  only  record  for  the  country, 
the  ascription  to  this  locality  was  probably  an  error.  The  species  is 
known  from  Divala,  Panama  (Bangs),  and  thence  north  on  the 
Pacific  side  to  Mazatlan,  Mexico  (Lawrence),  and  on  the  Gulf  side 
to  the  mouth  of  the  Rio  Grande  (Merrill),  It  is  recorded  from  Porto 
Rico  (Gundlach),  Haiti  (Ritter),  Jamaica  (Denny),  and  Cuba  (Vig- 
ors)— rare  in  the  first  three  and  common  in  Cuba.  One  was  taken 
October,  1899,  at  Lake  Okeechobee,  Florida  (Meams) — first  record  for 
the  State.  The  species  is  resident  throughout  its  regular  range  and 
breeds  for  about  half  the  year  from  March  to  September. 
(Bla«k  JacanA.    Parra  nigra  (Gmel.). 

The  black  jaeana  is  a  nonmigralory  species  inhabiting  northern  South  America. 
and  occurring  in  southern  Panama.] 

[Colombian  Jaoana.    Pana  melanopj/gia  (Sclater). 

A  nonmigratory  South  American  species  found  principally  in  Colombia,  but  ex- 
tending north  to  Panama.] 

o 
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LETTER  OF  TRANSMIHAL 


U.  S.  Department  of  Aokiciji.tdbb, 

Biological  Sub  yet, 
Washin^n,  D.  C,  March  9,  WIS. 
Sib:  I  have  the  honor  to  transmit  herewith,  for  publication,  a 
revision  of  Bulletin  No.  35  of  the  Biological  Survey,  on  the  Diatribu- 
tion  and  Migration  of  North  American  Shorebirds,  by  Wells  W.  Cooke, 
assistant,  Biological  Survey.  The  original  edition  was  issued  Octo- 
ber 6,  1910. 

Many  species  of  shorebirds  inhabit  the  United  States  or  pass 
through  our  territory  in  migration.  These  birds  possess  considerable 
economic  importance,  and  as  other  wild  game  like  ducks,  geese,  and 
swans  diminish  in  numbers  their  value  for  food  and  as  a  means  for 
sport  will  increase.  Large  numbers  are  annually  killed,  and  unless 
prompt  measures  are  taken  adequately  to  protect  them  some  of  the 
larger  and  more  important  kinds  are  Ukely  to  become  extinct,  espe- 
cially in  the  region  east  of  the  Mississippi  River.  A  knowledge  of  the 
summer  and  winter  abodes  of  the  several  species  and  of  the  routes 
they  take  in  migration  is  essential  to  intelligent  legislation  in  their 
behalf,  and,  accordingly,  all  the  known  facts  in  regard  to  this  part 
of  their  life  history  are  here  brought  together. 
Respectfully, 

Henry  W.  Henshaw, 
Chief,  Biological  Survey. 
Hon.  James  Wii.,80n, 

Secretary  of  AgricuUare. 
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DISTRIBUTION  AND  MIGRATION  OF  NORTH  AMERICAN 
SHOREBIRDS. 


mmoDuoiioN. ' 

Shorebirds  form  a  valuable  national  resource,  and  it  is  the  plain 
duty  of  the  present  generation  to  pass  on  to  posterity  this  asset 
undiminished  in  value.  Consistent  and  intelligent  legislation  in 
favor  of  any  group  of  birds  must  be  founded  on  extended,  accurate 
information,  and  must  include  knowledge  of  the  breeding  and  distri- 
bution of  the  birds — where  they  spend  the  sununer,  whither  they 
retire  ip  winter,  and  when  and  by  what  routes  they  migrate.  The 
present  bulletin  supplies  this  needed  information  so  far  as  it  is  now 
available. 

Consideration  of  our  shorebirds  {lAmicola)  from  an  economic  point' 
of  view  is  recent.  The  early  settlers  found  ducks,  geese,  and  swans 
swarming  in  certain  sections  of  the  United  States,  and  grouse  and 
turkeys  very  abundant.  The  size  and  toothsomeness  of  these  birds 
made  them  important  objects  of  pursuit  for  food,  while  the  shore- 
birds  were  considered  unworthy  of  notice.  As  the  great  flocks  of 
ducks  and  geese  along  the  Atlantic  coast  diminished  in  numbers,  the 
attention  of  gunners,  especially  of  market  hunters,  was  turned  to 
the  shorebirds,  then  in  countless  numbers.  A  generation  of  constant 
harassment  spring  and  fall  has  almost  exterminated  some  of  the 
lai^r  species  and  has  very  greatly  reduced  even  the  smaller  ones. 
The  time  has  come  when  this  indiscriminate  slaughter  must  cease  if 
the  present  remnant  of  the  shorebirds  is  to  be  preserved. 

The  range  of  our  shorebirds  extends  from  ocean  to  ocean,  so  that 
all  parts  of  the  United  States  have  an  interest  in  their  preservation. 
These  birds  feed  naturally  in  the  open  country  or  along  the  open 
shore,  where  they  are  easily  found  and  are  constantly  subject  to 
attack.  The  prairies  of  the  Mississippi  Valley  in  past  years  formed 
the  great  highway  of  spring  m^ation.  Flock  followed  flock  in 
almost  endless  succession  across  the  prairies  of  Kansas,  Nebraska, 
and  the  Dakotas,  over  a  region  that  of  late  years  has  passed  under 
the  plow.  As  this  area  becomes  more  densely  populated  the  shore- 
birds,  once  so  abundant,  are  likely  to  become  extinct  unless  active 
measures  are  taken  for  their  preservation. 

There  are  excellent  reasons  for  protecting  and  preserving  the 
shorebirds.    Some  of  them,  especially  the  several  kinds  of  plovers. 
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perform  important  serrice  in  destroying  noxioua  insecU.  The  flesh 
of  many  of  them,  even  of  the  smaller  kinds,  has  a  high  food  value, 
and  some  of  the  lai^r  species — the  upland,  golden,  and  black-bellied 
plovers,  and  the  curlews — were  in  the  times  of  their  abundance 
important  articles  of  diet.  Their  pursuit  for  sport,  when  they  are 
shot  over  decoys,  demands  a  high  degree  of  skill,  and  is  a  favorite  pas- 
time of  many  hunters.  Nor  should  the  esthetic  side  of  the  question  be 
^nored.  The  graceful  forms  and  motions  of  these  birds  as  they  feed 
at  the  edge  of  the  breakers  are  an  interesting  sight  to  thousands  of 
seashore  visitors.  The  silencing  of  their  melodious  calls  would  be  a 
loss  to  every  lover  of  nature.  Finally,  it  may  be  said  in  their  favor 
that  not  one  of  the  shorebirds  ever  does  any  harm,  while  many  have 
proved  of  great  value  to  agriculture.  Their  accounts  have  only  a 
credit  side. 

The  shorebirds  are  among  the  most  widely  distributed  of  all  birds. 
As  far  to  the  northward  as  man  has  found  land  shorebirds  breed, 
while  in  winter  they  visit  the  tropical  and  Antarctic  shores.  The 
distances  traversed  in  their  migrations  probably  average  greater 
than  those  of  any  other  family,  and  the  shorebirds  probably  exceed 
all  others  in  the  number  of  miles  traveled  in  a  single  flight. 
DISTOIBTTTZON. 

The  shorebirds  are  represented  in  North  America  by  76  species 
and  9  subspecies,  a  total  of  85  recognized  forms;  but  the  following  7 
of  these  do  not  range  so  far  north  as  the  United  States: 

•  SoDTBKRH  Species  kot  Rahodio  North  to  trb  United  Statks. 
RufoiiB-naped  plover  (Odithodrotma  viil~     Cayenne  lapwing  (ffoDbiyptenuaiyonu*). 

loniul  rujinudtiu).  Ason  ring  plover  l^iEgialtt'u  eollara). 

ShiDe  curlew  ((Edicnemu*  butrialut).  SonUi  Domingo  kiUdeer  (Oxyeduu  voeif- 

Colombian  jacaua  {Pana  meilatwipygia).  enu  torquatut). 

Black  jacana  (Parra  nigra). 

There  remiun  78  species  and  subspecies  that  occur  in  the  United 
States  and  northward,  but  5  of  these  are  found  only  in  Greenland, 
as  follows: 

Edrofsan  Species  Occurrino  in  North  Ambrica  only  in  Grbbniand. 

European  snipe  {Oallinaifo  galliitago). 
BlacK-tailed  godwit  (Limota  limoaa). 
Whimbrel  (Numenitu  phaiopiu).  \ 

Fifteen  other  species  from  the  Eastern  Hemisphere  are  known 
as  stra^lers  on  the  mainland  of  North  America: 

Straoolehs  IK  North  Aubsica  prok  the  Eastben  HBmaPHBRB. 
Europewi  woodcock  (Seofopoinufitola).       Red-shank  (7\)(anu*  tobmui). 
QnAteavpe(_Otdlijuigomedta).  Green  sandpiper  (Uelodromiu  oeropkut). 

Long-loed  stint  (Pitobia  damaeeruit).  Wood  sandpiper  (Rhyacophilu*  glareola). 

Dunlin  (PeUdrui  alpina).  RuH  (^Pavonetlla  pugnax). 

Curlew  sandpiper  (Erolia/erraginea).  I&pwing  ( Vatullua  vajieltus) 

Spoon-bill     sandpiper     {Eurynorhifncinit     Dotlerer(f    ' 

IWmeui). 
Gre«n'«luu)k  (fHotti*  tutn^aria). 


Little  ringed  plover  (Mgialitit  dubia), 
Mongolian  plover  {Mgvilitii  nvmgola). 
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Deducting  these,  there  are  58  species  of  shorebirds  that  belong  to 
the  r^ular  avifauna  of  North  America  north  of  Mexico.  Not  all  of 
these,  however,  occur  in  the  United  States.  The  sharp-tailed  sand- 
piper is  a  regular  migrant  through  Alaska,  but  is  not  found  elsewhere 
in  North  America.  The  Pacific  godwit,  bristle-thighed  curlew,  and 
Pacific  golden  plover  breed  in  Alaska  and  migrate  thence  to  Afida  and 
the  Pacific  islands.  The  ringed  plover  breeds  in  northeastern  North 
America  and  migrates  to  Europe.  The  tumstone  breeds  in  both 
northeastern  and  northwestern  Arctic  America,  but  migrates  to 
Europe,  Asia,  and  the  Pacific  islands  without  coming  regularly  to 
the  United  States;  while  the  Aleutian  and  the  Fribilof  sandpipers 
both  breed  and  winter  in  Alaska.  A  further  deduction  of  these  8 
species  leaves  50  species  which  regularly  visit  the  United  States 
during  some  part  of  the  year. 

The  shorebirds  as  a  group  are  far  northern  breeders.  The  ma- 
jority of  them  breed  in  the  region  of  the  Arctic  Circle,  and  several 
range  north  to  the  known  limits  of  land.  The  majority  do  not  breed 
so  far  south  as  the  United  States,  and  hence  are  known  there  only  as 
migrants,  or  in  the  winter  season. 

Spkcies  that  Brebd  Whollt  Nobth  OP  the  UwrrBD  Statbs. 


Red  phftlarnpe  (PftaZaromu/u/ieaHiu). 
Northern  phalfirope  {Lohipet  lobatui). 
Dowiteher  {Macrorhanphiui  griteiu). 
LoD^-billed    dowitcher   (Macnrhampkus 

(rriMu*  teolopaceui). 
Stilt   sandpiper    (_Micropalajna    himanto- 

put). 
Knot  (Tringa  mnut\u). 
Purple  sandpiper  {ArmiaUlUi  inarUima). 
Aleutian  sandpiper  {ATquaUlla  mariUma 

Fribilof  sandpiper  ^AryuaUlla  marilima 

plilocnemix). 
Sharp- tailed  sandpiper  (PuoMn  ourttoV 
Pectoral  sandpiper  (Pisobia  maculala). 
White-rumped  sandpiper  {Pitobia  futd- 

eolfii). 
Baird  sandpiper  {Pitoina  bavdi). 
Least  sandpiper  {Pisobia  minultUa). 
Bed-back^  sandpiper  (Ptlidna  alpina 

lakhalina). 
Semipalmated  sandpiper  (Ereu'ntlt$  pa- 

tilhu). 
Weetem  sandpiper  {Ereantla  mauri). 
Sanderling  (CaiidrU  leiuophxa). 

Spbcibb  that  BBBKn  in  Both  the  United  States  a 


Pacific  godwit  [Limosa  iapponica  bauen). 
Hudsonian  eodwit  {lAjnosa  Ajmiaslica). 
Greater  yellow-legs  ( Tolanut  m«2iiTiaIeu- 

ciis). 
Yellow-l^H  {Totaniis  fiavipei). 
Wandering  tattler  (HeUraclita  inainii»). 
Buff-breasted  sandpiper  ( TrgngiUa  rubru- 

ficollU). 
Hudsonian  curlew  ( NuTnenvis  Awitontcu*) . 
Eskimo  curlew  {Numeniia  barealis), 
Bristle-tbigbed  curlew  {Numeimu  taiiiti- 


Black-DelUed  plover  (Sqtuibirola  squttia- 

Tola). 
Golden  plover  (Charadnua  dominteiu). 
Pacific  golden  plover  {Charadriiu  domini- 

Semipahnated  plot 

Ringed  plover  (Mgialitii  hialicula). 
1urfbird{. 


Wilson  phalarope  {SUgano^ut  tricolor). 
Avocet\Becwvirotlra  ameneana). 
Woodcock  {Philohela  minor). 
Wilson  snipe  (Gallinago  delwila), 
Harbled  godwit  (Limoiafedoa). 
Solitary  sandpiper  (Helodromtu  lolilar- 


Westem  solitary  sandpii 

lalilariui  einnanunrieut) 

Wiltet  {Caioptrophora*  «i 


er  {BelodravuK 
Mpolmotui). 


via  meUaioaphala). 

i  Canada. 
Western  willet  (Catoptrophonis  iemipal- 

matm  inomattu). 
Upland  plover  (Bartramvi  longieauda). 
R potted  sandpiper  {Aclilia  mamlaria). 
Long-billed   curlew   (A'ununtua  ameriai- 

Killdeer  (Oryeekw  yoci/ertu). 

Piping  plover  [Mgialitit  meloda). 

Black   oyster-catcher   {RtematopiLt   badt- 
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FraEBT   oyster-cfttcher  (Eannatopui  fro- 

zari),  California. 
Mexican  jacana  {Jatana  ipttMwa),  Texaa. 


Black-necked  stilt  (Bima?itoput  mtxiea- 

nu«),  Oregon. 
Snowy  f  lover  (MgialUu  nivom),  Nevada. 
Wilson  jjlover  (OeWAwfrwnu*  vnUoniui), 

Virginia. 
Mountain  plover  (Podatocyi  moniantu), 

Montana. 

Species  that  Breed  Geibflt  Nobth  ot  tbb  Abctio  Circle,  wtth  the  Nobthikh- 
MOST  Lattfuds  at  Which  thb  Spscibs  has  bbbn  Observed  in  the  Western 
Hbmispbebe. 

Red   phalarope  (Phalaroptit  fuliearwui). 


Northern  phalaro^  (Lohipei  hhatm),  74° . 
Lon^-billed    dowitcner    {Maeforhampktu 


qnae\i»  Kolopaeeu*)i  71°. 
Stilt   sandpiper    ( Mteropalama 

pui),  68=^ 
Knot  ( JViTWO  ainu(i«),  83°. 
Purple  sandpiper  (^ArquaUlla  marilima), 

Pectoral   sandpiper   (Puobia   vtaeulata), 

71°. 
Wfaite-nunp«d  »ndpiper  {Pitobia  futei- 

collu),  69°. 
Baird  sandpiper  (Piiobia  bavdi)^  71°. 
Least  sandpiper  (Pi$obia  minuitlla),  70°. 
Red-backed   sandpiper    (Petidna   alpina- 

Kkhalina),  72°. 
Seraipalmatod  sandpiper  (_Ereanetet  pvtil- 

lut),  71°. 


Sanderliog  (Calidrw  leucoplusa),  82°. 
Hudsonion  godwiC  {Limota  fuemcatica), 

69°. 
Buff-breflfltad  mndpiper  ( Tnmgila  tubrw- 

Jieollu),  71°. 
Hudsonion   curlew   (Numtnna   hadtoni- 

cu*),  69°. 
Eskimo  curlew  (Nvmeniiu  borealii). 
Black-bellied  plover  (Sqaalarola  tquata- 

Tola),  71°. 
Golden    plover  (Chandrivi    dominiau), 

77°, 

-'}£-..-- 

Semipalmatod  pk 

mata),  75°. 
Ringed  plover  (.£gvdilu  AuKteuZa),  78°. 
Turnstone  (Arenaria  inltrpru),  83^. 
Ruddy  tumstone  (Arenana  inlerprts  mort- 

jwHa),  74°. 


Pacific  golden  plover  {Charadriia  domini- 
{^gvUiti*  lemipal- 


Specieb  1 


I  Both  Eastern  and  Webtebn  Heuispbbrbs. 


Red  phal&rope  [Phalaroptu  ftUieanue). 
Northern  jpihalarope  {Lohipa  lobatia). 
Knot  (TVinga  canutut). 
Purple  sandpiper  {Ar^wtltUa  marilima). 


Black-bellied  plover  {Squalarola  iquata- 
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Woodcock  (Phiiohela  minor). 
Wilson  snipe  (Qatlinago  deliiala). 
Dowitcher  {Maerorhmnphiu  grueui). 
Lon^-billed  dowitcher    (MaerorhamjAut 

gntetts  Kolopaaut), 
Fiuple  sandpiper  (Armaulla  nutrilumi). 
Least  sandpiper  (Piiobia  mintUUla) . 
Bed-backed  sandpiper  (Pelidna  alpina 

laklialina). 
Semipalmated  sandpiper  (Ereunetet  piuU- 

liu.) 
Western  sandpiper  (Erainete*  maurC). 
Sanderling  ICaiidrit  Inuxphtca). 
Marbled  god  wit  {Limoiahdoa). 
Greater    yellow-legs    {Totanm   mehtno- 

YeJlow-1^  (TotanuijUtvipet). 
Western  willet  (CatopfropAmi*  umipal- 
matuMinamatwi). 


Black-bellied  plover  (SqutOarola  mjuol- 

Killdeer  {Oxytcinu  voafenaY 
Semipalmated  plover  {£gviliti»  temipal- 

Piping  plover  {JSgialitit  meloda). 
Snowy  plover  (.^ialilit  nivota). 
Wilson  plover  (OcAftodromiM  viiUomuM). 
Movmtam  plover  {Podatoeyi  inonUmnt). 
Ruddy    tumstone     {Arenaria    interpret 

monrulla). 
Black  tuiDBbsaeCArenaHamelanoixphala). 
Oyster-catcher  (Hxmaloput  pallialru). 
Frazar  oyster-catcher  (Exmatoput  Jta- 

Black  oyster-catcher  {MKmaiopu$  tocS- 

Mexican  jacana  ( Jaaxna  tpinoia). 


Digitized  by  Google 


Sfboiks  that  d 


DISTBIfiUTIOK. 
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Solit&ry  sandpiper  {Helodro7tiat»oliiariut). 
Western  solitary  Bandpiper  {Eelodromat 

tolitariiu  cimiamomeuij. 
TTpIuid  plover  (Bartranna  Umyiemuia). 
Buff-breasted  sandpiper  (Tryngitei  tub- 

TtiJUoUit). 
Eskiino  curlew  (Ntanmiitt  bortalii). 
Golden  plover  (Charadriui  donanicut). 
Surf  bird  (Aphrva  virgala). 


Red  phalarope  iPhaUtromufulieariut). 

Nortnem  phalarope  (Looipa  lobatut). 

Wileon  phalarope  (^SUganopttt  tricolor). 

BtiltHBiidpipertifteronilantciAinuintoptu). 

Knot(7Vin^  eanutui). 

Pectoral  saDdpiper  (Pitobia  iiiaatlala) . 

White-nunped  sondpipei  (Piiolna  Jitici- 

eollit). 
Baird  sandpiper  {PiMobia  bainH). 
Hudsonian  godwit  {lAmota  hmnattioa). 

The  three  following  species  wioter  in  the  West  Indies  or  Central 
America  and  southward,  but  are  not  found  at  this  season  in  the  United 
States :  Willet  ( Caiopiro-pTioma  aemipalmatua) ,  wandering  tattler  (Beter- 
actiUs  incatms),  and  Hudsonian  curlew  (Numeniua  hudsonicua).  The 
purple  sandpiper  (ArguateUa  maritima)  remains  in  winter  as  far  north 
as  Greenland  and  does  not  range  south  of  the  United  States;  while 
the  Aleutian  sandpiper  {ArguateUa  maritiimi  coueai)  and  the  Fribilof 
sandpiper  {ArguateUa  maritima  ptHoenemis)  do  not  occur  in  winter 
south  of  Alaska. 


Red    phalarope   <Phalaropu$  fu.lwari.ui), 

Falkland  Islands. 
Northern    phalarope    (Lobipet    lobalvM), 

Peru  ana  probably  farther. 
Wilson  phaiwope  (Stegano'pvg  tricolor), 

Falkland  Islands. 
Black-necked    stilt    {Himanlopiu  mai- 

canut),  Peru. 
liovitcbor{iIatTorhamphviffriteiu), 

Brazil. 
Lon^-billed    dowitcher    (Macrorhamphtu 

prweu*  icolopaceui),  prooably  Peru. 
Stilt   M^ndpiper    {Mieropalama   himanto- 

pui),  Uruguay. 
Knot  ( Tri7\ga  canuiui),  Tierra  del  Puego. 
Pectoral   sandpiper    {Pitobia   maeulata), 

Argentina. 
White-rumped  sand^per  {Pitobia  fuaci- 

collis),  Tiena  del  Fue^. 
Baird  sandpiper  {Pitobia  bairdi^,  Chile. 
Least    sandpiper     {Pitobia    mmutilla), 

Chile. 
Semipalmated  sandpiper  (Ereunetet  pvxU- 

Ita),  I^tagonia. 
Western    sandpiper    {ElreuntUi    mauri), 

Venezuela. 
Sanderling  (Calidrit  Uueophxa),  Aigen- 

Hudsonian   godwit   (Limota   hxmattica), 

Strait  of  Magellan. 
Greater  yellow-1^  (Tbbmtu  melajtolsu' 

cut).  Strait  of  Uagellan. 


Yellow-legs  {Totanut  fiavipet),  Stzait  of 

Magellan. 
Solitary  sandpiper  (flefotfromotsoltbviuf), 

Argentina. 
Western  solitary  sandpiper  {Helodromat 

lolitaritit  einnamom^ai),  not  known. 
Willet     {Catoplrophorui    temipiUmalua), 

Peru. 
Upland  plover  {Bartramia  l<mgkauda)f 

Argentina. 
BufF-breasted  sandpiper   {Tryngitet  tub- 

ruficolUt),  A^entina. 
Spotted   sandpiper    (Aelitix   maaUaria), 

Peru. 
Hudsonian   curlew   (Numeniut   hudtoni- 

ctu),  Chile. 
Eekimo  curlew  {Numernut  boreali*),  Pata- 

BJack-bellied   plover   {Squalaroia  tgua- 

larola),  Peru. 
Golden    plover  {CharoAiut   daimnicut), 

Argentina. 
Semipalmated  plover  {JEgialitit  Kmtpol- 

mata),  Argenbna. 
SnowT  plover  {JEgialitia  nivota)^  Chile. 
Surf  biri  {Aptmui  virgata),  Chile. 
Ruddy  tumstone  {Arenaria  interpret  mo- 

rinella),  Chile. 
Oyster -catcher   (Bxinatoput  patliatui), 

Chile. 
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Red  phalarope  {Phalaromu  fulieariut).  I  Hudsonian  godwit  (Iattk^ ,. 

Norlhem  phAlarope  (Loiriptt  lobatiu).  Bufi-breaated  sandpiper  (TVpijrife*  tub- 

StJlt8andpiper(i/i<Toi>aia?ji(jftinia7itopu*).        rufieoUii). 

Knot  (Tnru/acanului).  !  HudBonian  curlew  (Numenius  kvdtoni- 

Fectom  eandpipcr  {Pitolna  maculala).  I      cus). 

White-rumped  sandpiper  (Piiobia  /utei-     Eskimo  curlew  (Afumentu*  borealv). 

coltu).  Golden  plover  (Charadriua  dtmtinieui). 

Baitd  eandpipet  (_Pito1na  bainii).  |  Surf  bird  (_Aphnza  virgala). 


Species  thatdonot  breed  north  of  the  United  States.. 
Species  breeding  in  the  United  States  and  Ca      ' 
Total  Hpeciea  breeding  in  the  United  States. . 


Species  breeding  in  the  United  States  and  Canada. 

Total  Hpeciea  breeding  in  the  United  States 

Species  breeding  wholly  north  ot  the  United  States. . 


Species  breeding  north  of  and  wintering  in  the  United  States 15 

Species  breeding  or  wintering  in  the  United  Slates 37 

Species  occuringin  the  United  States  as  migrants  only 13 

l^tal  species  occurring  in  the  United  States 50 

Species  occurring  regularly  in  Arctic  America,  but  not  in  the  United  Slates...  8 

■Kital  Hpeciea  occurring  regularly  in  North  America  north  ot  Mexico 58 

European  species  straggling  to  Greenland 5 

Eastern  Hemisphere  species  straggling  lo  North  America 15 

Southern  species  not  ranging  north  t«  the  United  Slates 7 

Total  species  and  subspecies  in  North  America...-. &5 

mOBATION. 

The  shorebirds  as  a  group  are  among  the  most  wide  ranging  of 
migrants.  While  a  few,  for  example  the  jacanas,  do  not  migrate  at 
all,  most  shorebirds  migrate  more  than  a  thousand  miles  each  season, 
and  many  lengthen  their  journeys  to  7,000  miles.  The  most  wonder^ 
ful  feature  of  their  migration  is  the  enormous  distance  covered  in  a 
single  flight.  As  explained  in  the  account  of  the  golden  plover,  many 
flocks  of  plover  fly  without  resting  from  Nova  Scotia  to  northern 
South  America,  a  distance  of  about  2,500  miles.  Many  individuals 
of  o£her  species  perform  the  same  flight,  notably  the  Eskimo  curlew, 
while  in  the  case  of  the  Hudsonian  godwit  and  the  upland  plover 
the  principal  place  of  departure  in  fall  migration  is  the  coast  of  the 
United  States  north  of  Virginia,  and  many  of  the  flocks  make  stops 
in  the  Lesser  Antilles  on  their  way  to  South  America. 

That  the  same  route  is  employed  by  other  species  is  shown  by  the 
large  number  of  shorebirds  annually  visiting  the  Bermudas.  These 
islands  lie  about  800  miles  off  the  coast  of  South  Carolina  and  are 
in  a  nearly  direct  line  from  southern  Nova  Scotia  to  the  Lesser  Antilles. 
Years  ago,  when  shorebirds  were  far  more  numerous  than  now,  many 
floclra  stopped  at  the  Bermudas  in  fall  migration.  The  most  common 
species  were  the  pectoral,  white-rumped,  least,  and  semipalmated 
sandpipers,  the  sanderling,  greater  yellow-legs,  lesser  yellow-legs, 
solitary  sandpiper,  spotted  sandpiper,  Hudsonian  curlew,  semipal- 
mated plover,  tumstone,  and  Wilson  snipe.  All  of  these  came  in 
sufficient  numbers  to  show  that  their  visits  were  not  accidental,  and 
evidently  they  had  merely  paused  a  few  days  on  their  journey  to  the 
Lesser  Antilles.     The  killdeer  appeared  regularly  in  November  and 
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remained  through  the  winter,  but  smce  this  species  scarcely  goes 
north  of  New  England,  the  individuals  wintering  on  the  Bermudas 
must  have  visited  the  islands  for  the  purpose  of  remaining  there 
through  the  cold  season.  Specimens  of  eleven  other  species  of  shore- 
birds  have  been  taken  in  the  Bermudas.  They  are  less  common  vis- 
itors, and  most  of  these  individuals  were  probably  on  their  way  across 
the  ocean  to  the  Lesser  Antilles. 

This  route,  however,  is  not  followed  by  these  species  in  their  return 
in  the  spring,  and  there  seems  to  be  no  evidence  as  yet  that  any 
species  of  shorebird  migrates  regularly  in  the  spring  across  the  ocean 
from  the  Lesser  Antilles  to  the  coast  of  New  England  or  to  eastern 
Canada.  Indeed,  shorebirds  migrating  north  in  spring  through  the 
Lesser  Antilles  are  almost  unknown. 

Along  the  Atlantic  coast  shorebirds  are  many  times  more  numerous 
in  fall  than  in  spring,  while  in  the  Mississippi  Valley  there  is  no  such 
pronounced  difference  of  numbers  at  the  two  seasons.  This  fact, 
taken  in  connection  with  the  rarity  of  all  species  of  shorebirds  during 
the  spring  migration  in  the  West  Indies,  where  they  are  abundant  fall 
visitors,  seems  to  indicate  that  in  the  case  of  most  of  the  species  of 
shorebirds  that  migrate  south  in  fall  along  the  Atlantic  coast  some 
individuals  pass  northward  in  spring  by  way  of  the  Mississippi  Val- 
ley. The  Eskimo  curlew  used  to  follow  this  route,  as  still  do  most 
of  the  golden  plover.  The  statement  applies  also  largely  to  the 
long-billed  dowitcher,  stilt,  white-rumped,  and  semipalmated  sand- 
pipers, and  the  lesser  yellow-legs.  This  elliptical  migration  route 
is  in  the  case  of  most  species  not  less  than  6,000  miles  in  its  north  and 
south  diameter,  nor  less  than  2,000  miles  east  and  west,  while  the 
winter  home  of  the  white-rumped  sandpiper  is  9,000  miles  from  its 
breeding  grounds. 

The  Hawaiian  Islands  lie  in  the  Pacific  Ocean  2,000  miles  from  the 
nearest  mainland  to  the  eastward  and  more  than  3,000  miles  from  the 
Asiatic  coast.  The  nearest  point  of  Alaska  is  about  2,000  miles  north. 
Five  species  of  shorebirds  that  summer  in  Alaska  are  found  in  the 
Hawaiian  Islands  during  the  winter  season.  They  are  the  tumstone, 
Pacific  golden  plover,  sanderling,  bristle-thighed  curlew,  and  wander- 
ing tattler.  There  is  every  reason  to  believe  that  these  Hawaiian 
birds  come  from  Alaska  and  that  they  make  the  2,000-mil6  trip  at  a 
single  flight.  All  of  these  species  occur  farther  south  in  Oceania, 
but  there  seems  to  be  no  evidence  that  any  of  them  use  the  Hawaiian 
Islands  as  a  stopping  place  on  the  way  to  a  more  southern  home.  Af>- 
parently  all  the  birds  that  fly  to  the  Hawaiian  Islands  remain  there 
through  the  winter,  while  the  southern  islands  of  Oceania  are  popu- 
lated by  individuEds  that  have  migrated  along  the  Asiatic  coast. 
It  is  remarkable  that  in  the  case  of  both  the  tumstone  and  the 
plover  the  first  individuals  to  arrive  on  the  Hawaiian  Islands  in 
the  fall  are  in  good  condition  or  even  fat,  while  the  curlew  and  plover 
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that  reach  the  Lesser  Antilles  by  a  long  flight  over  the  Atlantic  Ocean 
are  reported  as  emaciated. 

Shorebirds  present  some  idioayncrasies  of  migration  that  are  worthy 
of  mention.  The  sharp-tailed  sandpiper  {Piaobia  attrita)  breeds 
OD  the  northern  coast  of  Siberia,  and  in  fall  migration  crosses  to 
Alaska  and  then  hack  again  to  Asia  and  by  way  of  Japan  and  China 
reaches  its  winter  home  in  Australia.  The  most  eastern  point  of  its 
range  in  Alaska — Norton  Sound—is  some  500  miles  east  of  its  sununer 
home  in  Siberia.  Aa  the  species  is  not  known  in  Alaska  in  spring, 
its  migration  route  is  probably  elliptical,  and  the  northern  route 
in  spring  is  probably  across  the  mainland  of  Asia. 

Some  individuals  of  the  marbled  godwit  {lAmosa  fedoa)  hare  a 
unique  migration  route.  From  their  breeding  grounds  in  North 
Dakota  and  Saskatchewan  some  of  these  birds  formerly  migrated 
almost  directly  east  more  than  a  thousand  miles  to  the  Atlantic 
coast,  while  others  traveled  a  thousand  miles  due  west  to  the  coast 
of  southern  Alaska. 

Some  birds  breed  in  the  Western  Hemisphere  and  winter  in  the 
Eastern.  For  example,  the  Pacific  godwit  {lAmoaa  lapponiea  haueri) 
breeds  on  the  western  shores  of  Alaska,  whence  it  passes  by  way  of  the 
Commander  Islands,  Japan,  and  China  to  its  winter  home  in  Australia. 
The  bristle-thig^ed  curlew  (Numeniiu  takUiensis)  follows  a  somewhat 
similar  route.  The  wandering  tattler  {Eeteraetitia  incanus)  breeds 
in  Alaska  and  some  individuals  pass  in  fall  migration  to  Asia,  Hawaii, 
and  Oceania,  while  others  continue  down  the  American  coast  to  the 
Galapagos. 

A  long  migration  route  from  the  eastern  side  of  North  America  is 
followed  by  the  ringed  plover  (^gudiHs  hiaticula).  Some  individuals 
breed  in  Greenland  and  stiU  farther  west  in  Ellesmere  Land  and 
about  Cumberland  Sotmd,  whence  they  pass  east  and  southeast  to 
the  European  coast  and  winter  from  the  Mediterranean  to  southern 
Africa. 

Both  these  last  routes  are  used  by  the  tumstone  (Arenaria  inter- 
pres).  The  individuals  that  breed  in  Greenland  and  Ellesmere  Land 
migrate  southeast  to  Europe  and  Africa,  while  those  that  breed  in 
Alaska,  even  as  far  east  as  Point  Barrow,  migrate  to  the  west  and 
southwest  to  winter  in  Asia  and  Oceania. 

Another  migration  route,  probably  unique,  is  that  taken  by  the 
considerable  numbers  of  the  mountain  plover  (Podaaoeya  moiUanus) 
that  winter  in  the  Sacramento  Valley  and  elsewhere  in  California. 
The  farthest  west  and  north  that  the  species  is  known  to  breed  is 
Montana;  hence  whether  the  California  wintering  birds  come  from 
Montana  or  from  the  more  southern  districts,  they  apparently  form 
an  exception  to  the  general  rule  that  North  American  birds  do  not 
winter  farther  west  than  they  breed. 

Though  many  of  the  shorebirds  breeding  in  North  America  winter 
in  the  southern  part  of  South  America,  none  of  them  breed  in  their 
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winter  home.  Special  attention  needs  to  be  called  to  this  fact, 
because  nearly  a  dozen  species  of  this  family — among  which  may  be 
noted  particularly  the  greater  and  lesser  yellow-legs  and  the  white- 
nimped  sandpiper — have  been  reported  as  breeding  near  the  southern 
end  of  South  America.  In  no  case  has  it  been  claimed  that  the  eggs 
have  been  found,  and  all  the  records  are  based  on  the  finding  of 
young  not  fully  grown  or  in  most  cases  simply  from  the  presence  of 
individuals  during  the  usual  breeding  season  of  local  species.  This 
latter  reason  is  not  even  presumptive  of  breeding.  Nearly  a  hun- 
dred species  of  North  American  birds  escape  the  winter  of  the  North- 
em  Hemisphere  by  visiting  South  America,  and  they  remain  there 
through  what  is  the  breeding  season  of  the  reeddent  species,  but  do 
not  themselves  undertake  any  household  cares.  It  may  be  stated 
positively  that  none  of  the  Limicols  that  breed  north  of  the  equator 
breed  also  in  the  southern  part  of  their  range. 

Species  that  ari  BeaDLAK  Miobants  Sprinc  and  Fall  oh  the  Atlantic  and 
THE  Pacific  Coasts  and  in  the  Interiob. 

Spotted  sandpiper  (Aclilis  Tnacularia). 
Black-bellied  plover  {Squalarola  squata- 

Tvla). 
Killdeer  {Oxyedaia  voc}fenu). 
e  (Tolania  melimoUu-     Semipalnuited  plover  {jEgialilU  temip<U- 


Eed  plialarope  (Phalafonvt/ulx 

Nortnem  phaluope  (Lohiptt  lobatu»\. 
Red-backed  eaadpiper  iPetvh 


[piper  (Peliihta  alpma 


Hudaonian   curlew   (Numeniut   hudtoni- 
Buda^    tiunetone    (Arenaria    inUrpm 


Species  that  are  REotTLAR  HioRANTe  Sprinq  and  Fall  on  the  Atlantio  Coast 
AND  in  the  Interior,  but  are  Babe  or  Wanting  on  the  Pacific  Coast. 

Woodcock  {Philohtla  minor).  |  Solitary    sandpiper    {BrlodroTruu    lolila- 

KnotiTriTiga  caTmOa).  rttu). 

Pectoral  sandpiper  (Piiobia  maeulaUi).       \  Pipini;  plover  (£gialitii  iiuloda). 


WilsoQ  phalarope  (Steganoma  Irieohr). 
LoRg-bUled    dowitcher   (Ifaaorhampktu 

pmetu  tcolopaetut). 
Western  willet  (Catopb'ophorus  xmipal- 

matut  inomatv,*). 

Species  that  Ooour  in  Hioratioh  Psincipallt  on  the  PAcmc  Coast. 


Black-Decked  stilt  {Himanbrpia  mexiea- 

West(nii  sandpiper  (^Ereunelet  nuiuri). 
Western  solitary  eandpiper  {HelodroTTUu 

toiitarnit  tmnamomeuM). 
Wandering  tattler  {HeUraeliHt  ineanu*). 


Snowy  plover  (Mgialiti*  ntvoM). 

Surf  bira  (ApMxa  virgata). 

Black  tuTaBtoB.e(Are7tariamelaTioaphala\. 

Black  oyster-catcher  {Hsematoptu    baen- 


Wespsrn  Species  that  Comb  East  in  Mmration  to  tkb  Atlantio  Coast. 
'ilson  phaJacope  (Sttgimopiit  trieolor).       |  Baird  sandpiper  {Piiobia  htardi). 
Diiig-billed   dowitcher    (JfturorAompAu*     Western  aandpipet  (i>«un«(c«  nuiuri). 
(mmu  wolopoceu*).  | 

xigic 
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The  data  on  the  breeding  and  wintering  of  the  shorebirds  haa 
been  collated  from  all  available  printed  sources,  from  the  manuscript 
reports  of  the  field  naturalists  of  the  Biological  Survey,  and  from  the 
specimens  and  catalogues  of  the  Unitfid  States  National  Museiun. 
The  dates  of  migration  have  been  obtained  principally  from  t^e 
migration  schedules  sent  in  by  the  several  hundred  observers  in 
the  United  States  and  Canada,  who  for  a  quarter  of  a  century 
have  contributed  to  the  Biological  Survey  spring  and  fall  reports  of 
their  observations.  It  is  a  pleasure  to  testify  to  the  earnest  and  con- 
scientious efforts  these  observers  have  put  forth  for  the  solving  of 
some  of  the  phases  of  Nature's  great  migration  problem  and  to 
return  thanks  to  them  for  their  painstaking  labors. 

NOBTH  AMEBIOAN  8HOREBIKDS. 
BmI  nularope.    Phalaroput/uliamiu  (Linn.).  « 

Breeding  range. — The  summer  home  of  the  red  phalarope  is 
circumpolar,  and  the  species  is  known  at  tiiis  season  from  the  whole 
northern  coast  and  islands  of  America,  Europe,  and  Asia,  except  a 
few  regions,  the  most  notable  of  which  is  the  eastern  coast  of  Green- 
land. It  has  been  known  to  breed  south  to  St.  Michael,  Alaska, 
68°  N.  (Nelson) ;  to  Cape  Eskimo,  west  coast  of  Hudson  Bay,  61°  N. 
(Preble);  Hudson  Strait,  62°  N,  (Turner);  and  to  the  south  end  of 
Greenland,  60°  N.  (Schalow).  It  has  been  noted  north  to  83"  N., 
north  of  Spitzbergen  (Sverdrup);  82°  30'  N.  on  Elleamere  Island 
(Feilden);  Melville  Island,  74°  30'  N.  (Party);  and  Point  Barrow, 
71°  N.  (Murdoch).  It  is  especially  abundant  as  a  breeder  along  the 
coast  and  islands  of  Arctic  America. 

Winter  range. — The  Oid  World  winter  home  of  the  species  extends 
south  to  Morocco,  India,  China,  and  Now  Zealand.  Knowledge  of 
the  winter  range  iu  the  Western  Hemisphere  is  very  meager.  The 
species  has  been  noted  in  the  extreme  southern  parts  of  South 
America  on  the  Falkland  Islands  (Schalow),  and  Juan  Fernandez 
(Sharpe);  in  November,  when  it  may  have  been  migrating,  at 
Coquimbo,  northern  Chile  (Salvin) ;  on  December  6  in  Chile,  locality 
not  designated  (Sharpe) ;  specimens  are  recorded  from  Argentina  and 
Colombia  (Sharpe),  without  date  or  locality.  The  lack  of  records  for 
this  species  is  remarkable.  There  seem  to  be  no  records  whatever  for 
the  West  Indies  nor  for  the  whole  of  middle  America,  except  the 
western  coast  of  Lower  California,  where  the  species  is  ordinarily  a 
rare  spring  and  fall  migrant,  but  occasionally  is  seen  in  large  flocks 
(Kaeding).  Stragglers  have  been  noted  at  Mount  Pleasant,  S.  C, 
December  4,  1900  (Wayne);  on  the  coast  of  northern  Lower  Cali- 
fornia, February  21  (Belding);  and  occasionally  in  winter  at  San 
Diego,  Calif.  (McGregor). 
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Migration  nin^e.— Enormoua  flocks  of  the  red  phalarope  have  been 
noted  on  the  Atlantic  Ocean  during  both  spring  and  fall  migration. 
These  flocks  are  common  and  regular  around  Newfoundland;  become 
less  common  southward  off  the  coast  of  Maine;  and  are  rare  off  the 
coast  of  Massachusetts,  except  when  driven  inshore  by  storms.  The 
red  phalarope  swims  as  lightly  and  easily  as  any  duck,  and  during 
migration  has  been  noted  repeatedly  gathering  its  food  from  the 
surface  of  the  ocean.  Indeed,  it  seems  te  have  an  aversion  to  land 
except  during  the  breeding  season.  The  migration  route  by  which 
these  flocks  of  red  phalarope  pass  south  after  they  leave  Massa^ 
chusetts  is  unknown.  The  species  is  known  only  as  a  rare  stra^ler 
on  the  coast  of  the  United  States  south  of  Long  Island,  and  as 
already  remarked  is  not  recorded  from  the  West  Indies  nor  from  the 
east  coast  of  South  America  north  of  Argentina.  On  the  Pacific 
coast  the  species  is  an  abundant  breeder  in  Alaska,  and  the  flocks 
pass  iftlong  the  coast  of  California  both  spring  and  fall,  after  which 
they  can  no  longer  be  traced.  A  few  occur  on  the  coast  of  Lower 
California,  and  the  species  is  a  rare  straggler  to  the  coast  of  Chile. 
The  principal  winter  home  of  the  thousands  of  birds  reared  each 
season  in  arctic  America  remains  yet  to  be  determined. 

The  red  phalarope  occurs  as  a  rare  straggler  in  the  interior  of  tha 
United  States  m  migration,  and  has  been  recorded  from  Illinois, 
Indiana,  Ohio,  Michigan,  Ontario,  Wisconsin,  Minnesota,  Kansas, 
and  Wyoming.  The  first  and  only  record  for  Colorado  is  that  of  a 
single  specimen  taken  by  Edward  A.  Preble,  of  the  Biological  Survey, 
July  25,  1895,  near  Loveland. 

SpTiTi^  migration. — Some  early  flocks  appeared  off  the  coast  of 
North  Carolina  the  first  week  in  April,  1896  (Thayer);  most  of  the 
migration  on  the  coast  of  Massachusetts  occurs  during  May,  especially 
May  20-30;  the  first  appeared  Juno  2,  1820,  on  Melville  Island,  lati- 
tude 74°  N.  (Parry),  and  June  3,  1852  (Armstrong),  near  the  same 
locality;  on  June  18,  1883,  the  first  was  seen  at  Fort  Conger,  Ellea- 
mere  Island,  latitude  81°  40'  N.  (Greely);  and  on  June  20,  1876, 
the  species  appeared  1  degree  farther  north  on  the  same  island 
(Feilden).  Even  considering  the  1st  of  May  as  the  time  of  arrival 
on  the  Massachusetts  coast,  which  is  probably  too  early,  there  are 
left  only  fifty  days  for  the  3,000-mile  trip  from  Massachusetts  to 
Ellesmere  Island,  an  averse  rate  of  migration  of  60  mites  per  day, 
which  is  exceeded  by  very  few  species.  In  spring  migration  the  red 
phalarope  has  been  noted  on  the  coast  of  California  from  April  3  to 
June  3  (Kaeding),  and  reached  Point  Barrow,  Alaska,  June  4,  1882, 
and  May  30,  1883  (Murdoch). 

E^s  have  been  taken  in  Greenland  June  3-28  (Hagerup);  near 
Fort  Anderson  June  27  (MacFarlane) ;  and  at  St.  Michael  June  8 
(Nelson). 
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FaU  migration. — The  earliest  fall  birds  are  seen  on  the  coast  of 
California  during  July  (Loomis);  the  lat^r  flocks  begin  to  appear  late 
in  August  and  pass  south  for  the  next  three  months.  The  last  seen 
at  Point  Barrow,  in  1882,  was  on  October  10  (Murdoch).  The  species 
was  abundant  off  the  coast  of  Massachusetts  August  4,  1877  (Kum- 
lien) ;  and  has  been  noted  on  Long  Island  to  the  third  week  of 
November  (Braislia). 

Northern  Fhalarope.    LoUpu  loUitu*  (Linn.). 

Breeding  range. — The  northern  phalarope  breeds  in  the  aretic 
region  of  both  hemispheres,  but  does  not  go  quite  so  far  north  as  the 
last  species.  It  ranges  from  the  Chuckchi  Peninsula  of  Siberia  east^ 
ward  across  the  whole  arctic  coast  of  America  to  the  eastern  coast  of 
Greenland.  It  breeds  north  to  Upernivik,  Greenland,  73°  N.  (Kum- 
lien);  Melville  Island,  74°  N.  (Walker);  Point  Barrow,  Alaska,  71° 
N.  (Murdoch);  and  Wrangel  Island,  Siberia,  72°  N.  (Nelson).  The 
main  breeding  ground  Ues  farther  south  on  the  munland  of  North 
America,  especially  in  northern  Mackenzie  and  western  Alaska.  It 
breeds  south  to  Ungava  Bay,  about  59°  N.  (Turner) ;  near  Rupert 
House,  Ontario  (Drexler);  to  near  York  Factory,  Keewatin,  57°  N. 
(Preble);  Fort  Anderson,  Mackenzie,  68°  35' N.(MacFarlane);  Pasto- 
lik,  in  the  delta  of  the  Yukon,  Alaska,  63°  N.  (Dall  and  Bannister); 
and  to  £iska  Island,  near  the  west  end  of  the  Aleutians,  52°  N.  (Dall). 
In  the  Eastern  Hemisphere  it  is  an  abundant  breeder  from  the  limit 
of  tree  growth  to  the  Arctic  coast,  and  in  eastern  Siberia  occasionally 
south  to  latitude  55°. 

Winter  ran^e. — The  winter  home  of  the  great  flocks  of  northern 
phalaropes  that  breed  in  arctic  America  is  unknown.  The  Europefm 
and  Siberian  birds  winter  on  the  coast  of  Europe  and  south  to  Persia, 
India,  China,  and  the  Malay  Archipelago.  For  the  whole  of  the 
Atlantic  coast  of  both  North  and  South  America  there  is  not  a  single 
winter  record.  A  solitary  bird  was  noted  at  Tumbez,  Peru,  January 
28  (Taczanowski) ;  the  species  has  been  recorded  from  Chorillos,  Peru, 
without  date  (Berlepsch  and  Stolzmann) ;  and  there  is  a  specimen 
known  from  Patagonia  (Dabbene).  This  lack  of  winter  land  records 
suggests  the  possibility  that  both  this  species  and  the  red  phalarope 
spend  the  winter  in  midocean  feeding  and  sleeping  on  the  surface  of 
the  water. 

Migration  range. — The  northern  phalarope  cornea  south  along  the 
eastern  coast  of  North  America,  and  is  seen  commonly  as  far  south 
as  Nova  Scotia.  The  flocks  seem  normally  to  strike  south  from 
Nova  Scotia  into  midocean,  but  occasionally  they  are  driven  west- 
ward  by  storms  and  appear  on  the  New  England  coast,  sometimes 
by  thousands.  The  birds  are  not  rare  south  to  Long  Island,  but 
farther  south  can  be  considered  hardly  more  than  stragglers,  though 
recorded  to  South  Carolina  (Loomis) .  _^ 
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The  northern  phalarope  is  a  regular  though  not  common  m^ant 
throughout  the  interior  of  the  United  States,  and  has  been  recorded 
from  almost  every  State  north  of  the  Ohio  River  and  south  to  Kansas 
(Qoss)  and  New  Mexico  (Henry).  There  is  no  record  as  yet  for  any 
of  the  Gulf  States.  The  species  is  a  common  migrant  on  the  Pacific 
coast  of  America,  and  is  sometimes  abundant  south  to  the  coast  of 
central  California.  Farther  south  it  is  less  common,  though  recorded 
from  San  Jose,  Lower  California^  in  the  fall  (Brewster),  and  from 
the  west  coast  of  Mexico  in  the  spring  (Nelson).  The  few  noted  at 
Duenas,  Guatemala,  in  August  and  September  (Salvin),  and  those 
at  Desamparados,  Coata  Rica  (Salvin  and  Godman),  complete  the 
record  for  Central  America. 

Spring  migration. — The  northern  phalarope  was  noted  in  the 
Bermudas  March  21-22,  1848  (Hurdis),  and  March  8,  1852  (Reid). 
This  is  almost  two  months  earlier  than  the  species  usually  appears 
on  the  New  England  and  Long  Island  coasts.  Six  years'  observa- 
tions at  Montauk  Point  Light  gives  May  13  as  tiie  mean  date  of  spring 
arrival — earliest,  April  30,  1898  (Scott).  Almost  all  the  dates  for 
the  coast  of  Massachusetts  are  in  May.  The  species  arrives  at  the 
northern  limit  of  its  range  about  the  middle  of  June.  Some  late  ' 
records  on  the  Atlantic  coast  are:  Near  Charleston,  S.  C,  June  3, 
1903  (Wayne);  Montauk  Point,  New  York,  June  3,  1894  (Scott); 
on  the  coast  of  Mfune  to  the  middle  of  June  (Job). 

The  northern  phalarope  was  common  at  Sihuatanejo,  on  the 
western  coast  of  Mexico,  April  9,  1903  (Nelson);  it  usually  appears 
OD  the  coast  of  California  in  early  May,  reaches  the  mouth  of  the 
Yukon  the  middle  of  May,  and  was  noted  in  the  Kowak  Valley, 
Alaska,  May  22,  1899  (Grinnell);  Point  Barrow,  June  11,  1883 
(Murdoch),  and  June  15,  1898  (Stone);  Walker  Bay,  Prince  Albert 
Land,  June  15,  1852  (Greely).  Individuals  are  occasionally  seen 
on  the  California  coast  in  summer,  but  these  are  nonbreeders. 

Eggs  have  been  taken  near  Rupert  House,  Ontario,  June  IS,  1860 
(Drexler);  near  Fort  Anderson,  June  16,  1862  (MacFarlane) ;  at 
Eiska  Island,  Aleutians,  June  30,  1873  (Dall);  St.  Michael,  Alaska, 
June  1-20  (Nelson);  and  Kowak  Valley,  Alaska,  June  28,  1898 
(Grinnell). 

FdU  migraiion. — Returning  m^ranta  appear  on  the  coast  of  central 
California  less  than  six  weeks  after  the  northbound  flocks  disappear, 
and  are  common  by  the  end  of  July.  The  great  flocks  pass  during 
August,  are  less  common  in  September,  and  cease  in  October — latest, 
Monterey,  October 24, 1896  (Loomis).  The  average  date  of  fall  arrival 
at  Montauk  Point,  New  York,  is  August  28 — earliest,  August  5,  1893, 
latest,  October  22,  1888  (Scott).  The  last  one  noted  at  Point  Barrow 
was  seen  August  17,  1898  (Stone),  and  the  species  usually  disappears 
from  the  mouth  of  the  Yukon  the  last  of  September. 
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18  NOBTH  AMEBICAN   SHOBEBIBDS. 

Becorda  of  migratioQ  ia  the  interior  of  North  America  are  not 
numerous.  In  southwestern  Saskatchewan  the  fall  migration  opened 
July  13,  1906,  with  the  arrival  of  a  large  flock,  and  a  few  days  later 
the  birds  were  abundant.  This  is  only  four  weeks  later  than  the 
departure  of  the  northbound  migrants,  which  had  been  seen  in  the 
vicinity  in  1905  from  May  29  to  June  15,  and  the  following  year  as 
late  ss  June  14  (Bent).  A  remarkable  flight  of  northern  phalaropes 
occurred  near  Terry,  Mont.,  in  1899;  during  the  last  ten  days  of  May 
the  birds  were  exceedingly  abundant  (Cameron). 

Wilson  Phalarop«.     SUganopus  Irimlor  Vieill. 

Breeding  range. — The  northern  Mississippi  Valley  and  the  adjacent 
par^  of  Canada  form  the  principal  summer  home  of  the  Wilson 
phalarope.  It  breeds  r^ularly  as  far  east  as  northwestern  Indiana: 
(Lake  County;  Butler)  and  the  islands  near  Qreen  Bay  shore 
(Schoenebeck).  Macoun  records  that  a  pair  nested  at  DunnviUe, 
Ontario,  near  the  northeastern  shore  of  Lake  Krie.  Thence  the 
breeding  range  extends  west  through  central  Iowa  (Newton;  Preston) 
and  nortlicm  Colorado  (Fort  Collins;  Cooke)  to  central  California 
(Lake  Tahoe;  Bliss;  and  Las  Banos;  Mailliard).  Instead  of  pene- 
trating the  Arctic  r^ons,  as  do  other  phalaropes,  tliis  species  finds 
the  northern  limit  of  its  range  in  northern  Manitoba  (Lake  Winnipeg; 
Thompson),  central  Saskatchewan  (Osier;  Colt),  central  Alberta 
(Edmonton;  Macoun),  northern  Washington  (Cheney;  Johnson), 
and  probably  southern  British  Columbia. 

Winter  raTige.— The  few  winter  records  for  this  species  come  from 
South  America— from  central  Chile  (Pliihppi)  and  central  Argentina 
(Dumford)  south  to  Patagonia  (Dumford)  and  the  Falkland 
Island  (Sclater).  There  is  a  single  record  in  fall  migration  for  western 
Brazil  (Pelzeln),  and  one  in  May  for  central  Peru  (Berlepsch  and 
Stolzmann).  Three  specimens  were  collected  January  19,  1890,  at 
Corpus  Christi,  Tex.  (Semiett),  but  these  were  apparently  laggards, 
for  the  species  is  not  usually  seen  in  Texas  after  September. 

Migration  range. — During  the  fall  migration  individuals  wander 
eastwanl  to  the  Atlantic  coast  and  have  been  noted  from  South  Caro- 
Una  to  Montreal.  There  is  also  one  May  record  for  Massachusetts 
(Baird,  Brewer,  and  Uidgway)  and  one  June  record  for  Maine  (Smith) . 
The  species  seems  to  be  unknown  on  the  Atlantic  coast  between  South 
Carolina  and  Argentina.  The  principal  summer  home  is  in  western 
North  America,  and  moat  of  the  species  migrate  south  through 
Mexico  and  along  both  Mexican  coasts,  and  then  apparently  cross 
directly  to  the  west  central  coast  of  South  America,  since  the  species 
is  unknown  in  Central  America  east  of  Guatemala  and  in  South 
America  north  of  Peru. 

Spring  migration. — The  Wilson  phalarope  arrives  in  central  Kansas 
on  the  average  April  27,  earliest  April  23,  1885  (KeUogg) ;  northern 
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Colorado  about  May  1;  Chicago,  lU.,  average  May  6;  Heron  Lake, 
Minn.,  average  May  11,  earliest  May  8,  1889  (Miller);  Halfock,  Minn., 
average  May  14,  earliest  May  9,  1896  (Peabody) ;  Reabura,  Manitoba, 
average  May  21,  earliest  May  16,  1898  (Wemyss);  Osier,  Saskatche- 
wan, May  19,  1893  (Colt). 

The  earliest  e^s  in  northern  Iowa  are  deposited  about  May  20 
(Anderson);  eggs  nearly  hatched  have  been  found  in  southern  Sas- 
katchewan June  7  (Macoun);  young  just  hatching,  June  16,  at  Lake 
Tahoe,  California  (Bliss),  and  at  the  same  stage  June  22,  at  Fort 
Klamath,  Oregon  (Merrill), 

FaU  migraiion. — -The  Wilson  phalarope  moves  southward  so  early 
that  most  have  left  the  breeding  grounds  soon  after  the  middle  of 
August;  the  last  seen  at  Lanesboro,  Minn.,  in  1885,  was  on  September 
13  (Hvoslef).  The  species  continues  passing  through  Mexico  until 
October  (Ferrari-Perez). 

Avooet.    Recurvirottra  amerieana  Gmel. 

Breeding  range. — The  centra]  western  United  States  is  the  prin- 
cipal summer  home  of  the  avocet,  but  its  breeding  rai^e  extends 
north  to  central  Wisconsin  (Green  Bay;  Eumlien),  southern  Mani- 
toba (Souris;  Thompson),  southern  Saskatchewan  (Osier;  Colt), 
southern  Mackenzie  (Fort  Rae;  Ross),  and  central  Oregon  (Haines; 
Haines).  It  breeds  south  to  northern  Iowa  (Hawarden;  Anderson), 
northwestern  Texas  (Oberholser),  southeastern  New  Mexico  (Carls- 
bad; Bailey),  and  to  Orange  County,  Calif.  (Santa  Ana;  Grinnell). 
Many  years  ago  this  species  was  not  rare  on  the  Atlantic  coast,  and  a 
few  arc  known  to  have  nested  at  Egg  Harbor,  N.  J.  (Giraud).  At 
the  present  time  it  is  a  very  rare  visitor  to  aiiy  part  of  the  Atlantic 
coast,  and  has  scarcely  been  seen  in  New  Jersey  for  the  last  twenty 
years.  At  various  times  in  the  past  the  avocot  -has  been  recorded 
along  the  coast  from  Florida  (Cory)  to  southern  New  Brunswick 
(Chamberlain) ;  one  of  the  latest  records  is  that  of  three  birds  seen 
September  13,  1896,  at  Ipswich  Neck,  Mass.  (Kennard),  and  a  single 
bird  taken  October  8,  1903,  at  St.  Marys,  Ga.  (Amow).  The  species 
occurs  in  the  interior  east  of  the  Mississippi  River,  as  a  rare  visitor 
from  Louisiana  (Audubon)  to  Ontario  (Fleming),  but  is  known  to 
breed  only  in  Wisconsin. 

Winier  range.— The  avocot  winters  abundantly  on  the  coast  of 
Texas  (Merrill)  and  in  southern  California  (Newberry);  sparingly 
through  Chihuahua  and  Lower  California  and  thence  south  to  Gua^ 
temala  (Salvin),  During  migration  it  has  wandered  a  few  times  to 
Cuba  (Gundlach),  Jamaica  (Gosse),  and  twice  even  to  Barbados 
(FeUden). 

Spring  migration.— The  month  of  April  is  the  time  of  most  activity 
in  spring  migration.  By  the  latter  part  of  this  month  the  birds  have 
reached  South  Dakota,  and  their  average  date  of  arrival  at  Great 
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Falls,  Mont.,  ia  April  24  (WilUams).  They  have  even  been  noted  at 
Salt  Lake,  Utah,  as  early  as  March  (Baird),  and  at  Ash  Meadows, 
Nev.,  March  15,  1891  (Fisher).  They  appeaxed  April  28,  1908,  at 
Okao^an  Landing,  B.  C.  (Brooks),  May  14,  1892,  at  Indian  Head, 
Saskatchewan  (Macoun),  and  June  1,  1864,  at  Fort  Besolutjou, 
Mackenzie  (Preble). 

Eggs  have  been  taken  at  Santa  Ana,  Calif.,  as  early  as  May  3  and 
as  late  as  July  6  (Grinnell) ;  eggs  nearly  ready  to  hatch  were  found  at 
Hawarden,  Iowa,  June  2,  1900  (Anderson),  and  at  Crane  Lake, 
Saskatchewan,  June  9,  1894  (Macoun). 

FdU  migration. — The  southward  movement  begins  so  early  that  by 
the  last  of  August  the  first  migrants  have  reached  southern  Mexico. 
Individuals  have  been  seen  in  Nebraska  as  late  as  October  27,  1899 
(Wotcott),  and  at  Salt  Lake,  Utah,  until  a  month  later.  Other  late 
dates  are:  Cape  Elizabeth,  Me.,  November  5,  1878  (Brown);  St. 
Mary  Reservoir,  Ohio,  November  10,  1882  (Dawson) ;  Oberlin,  Ohio, 
November  4,  1907  (Jones);  near  New  Orleans,  La.,  November  12, 
1889  (Beyer),  and  Johnsons  Bayou,  La.,  November  26,  1882  (speci- 
men in  United  States  National  Museum). 

BU«k:-iMOk«d  StUt.    Hanantoput  mexioanTU  (MUll.). 

Breeding  range. — The  black-necked  stilt  is  one  of  the  very  few 
shorebirds  that  breed  in  the  United  States  and  also  in  the  Tropics. 
The  breeding  range  extends  north  to  Florida  (Scott),  Louisiana 
(Beyer),  Texas  (Merrill),  southern  Colorado  (Henshaw),  northern 
Utfdi  (AJl^i),  and  central  Oregon  (Bums;  Preble).  More  than  half 
a  century  ago  the  species  nested  on  Egg  Island  in  Delaware  Bay 
(Tumbull)  and  as  late  as  1881  still  bred  on  the  coast  of  South  Car- 
olina (Wayne) .  At  the  present  time  the  bird  is  unknown  along  the 
whole  Atlantic  coast  north  of  Florida,  though  formerly  it  has  been 
noted  locally  to  northern  New  England,  and  in  September,  1880,  one 
was  seen  at  Mace  Bay,  New  Brunswick  (Chamberlain).  In  the  interior 
of  the  United  States  the  species  is  recorded  as  a  straggler  north  to 
Ohio  (Laiigdon),MichigaQ-(Gibb8),  Wisconsin  (Hoy),  Iowa  (Rich), and 
Nebraska  (Bruner,  Wolcott,  and  Swenk),but  is  not  known  to  breed  east 
of  the  Rocky  Mountuns  north  of  Texas.  The  southern  limit  of  the 
breeding  range  is  not  yet  well  known.  The  species  is  a  tolerably  com- 
mon resident  of  the  entire  West  Indies  and  the  whole  northern  coast 
of  South  America.  It  probably  breeds  south  to  central  Peru  and  to 
the  Lower  Amazon.  It  breeds  on  the  islands  o3  the  coast  of  Yucatan 
(Salvin),  and  probably  on  the  coast  of  northeastern  Mexico,  and 
south  to  southern  New  Mexico  (Carlsbad;  Bailey)  and  southern  Cali- 
fornia (Santa  Ana;  Grinnell).  The  early  explorers  of  the  West 
recorded  it  north  to  the  Columbia  River,  but  there  are  no  definite 
breeding  records  so  far  north. 

Winter  range. — A  few  winter  in  southern  Florida  (Myers;  Scott) 
and  on  the  coasts  of  Louisiana  (Beyer)  and  Texas  (Corpus  Christi; 
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Rhoadu),  and  from  southern  Sinaloa  (Mazatlan;  Nelson)  and  BOuth- 
em  Lower  California  (La  Paz;  Ridgway),  south  throughout  Central 
America  and  the  West  Indies  to  central  Peru  (Santa  Lucia;  Tacza- 
nowski)  and  the  mouth  of  the  Amazon  (Sclater  and  Salvin).  The 
species  winters  on  the  Galapagos  Islands,  and  possibly  a  few  remain 
to  breed  (Rothschild  and  Hartert).    . 

Spring  migration. — The  slight  northward  migratory  movements  of 
this  species  occur  principally  in  April.  Some  dat«s  of  arrival  are: 
TituBville,  Fla.,  March  U,  1905  (Worthington) ;  Sioux  City,  Iowa, 
April  20, 1902  (Rich) ;  Omaha,  Nebr.,  April  20, 1895  (Bruner,  Wolcott, 
and  Swenk) ;  Escondido, Calif.,  April  13, 1896,  April  15, 1897  (Hatch); 
Fresno  County,  Calif.,  April  5,  1890  (Eaton);  Stockton,  Calif.,  April 
13,  1878  (Belding). 

Eggs  have  been  taken  in  southern  California  from  early  May  to 
August,  and  at  Salt  Lake,  Utah,  May  22  (Ridgway).  At  Fort  Gar- 
luid,  Colo.,  the  young  were  just  hatched  June  21,  1873  (Henshaw). 

Fall  migration. — The  latest  dates  in  Nebraska  are  in  early  October, 
and  the  species  has  been  not«d  at  Riverdale,  Calif.,  as  late  as  Novem- 
ber  19,  1891  (Eaton). 

European  Toodoock.     Seohpax  ruilicola  Linn. 

The  European  woodcock  is  widely  distributed  in  Europe  and  west- 
em  Asia.  It  breeds  in  northern  Europe  and  northern  Asia  from 
beyond  the  Arctic  Circle  south  to  England,  Silesia,  the  Alps,  the 
Himalayas,  and  the  mountains  of  Japan ;  also  on  the  Azores,  Madeira 
and  Canary  islands.  It  winters  from  the  British  Islands,  southern 
Europe  and  China,  to  northern  Africa,  India,  and  Formosa ;  it  wanders 
occasionally  to  eastern  North  America,  and  has  occurred  in  Loudoun 
County,  Va.,  in  1 873  (Coues) ;  Chester  County,  Pa.,  the  end  of  Novem- 
ber, 1886  (Stone);  one  was  taken  near  Shrewsbury,  N.  J.,  December 
6,  1859  (Lawrence);  one,  September,  1889,  somewhere  in  New  Jersey 
(Warren) ;  one,  probably  of  this  species,  near  Newport,  R.  I,  (Baird, 
Brewer,  and  Ridgway) ;  one  at  Chambly,  Quebec,  November  11,  1882 
(Wintle);  and  one  at  St.  John,  Newfoundland,  January  9,  1862 
(Sclater). 

Woodcock.    PhiMtla  mmor  (Gmel.). 

Breeding  range. — The  woodcock  breeds  locally  throughout  most  of 
its  Tonge  in  the  United  States,  at  least  south  to  Jacksonville,  Fla. 
(Brewster),  the  coast  of  Louisiana  (Beyer),  and  to  Neosho  Falls,  in 
southern  Kansas  (Goss).  It  will  probably  be  found  breeding  in  some 
of  the  bottomlands  of  eastern  Oklahoma.  The  breeding  range  extends 
northward  to  Fictou,  Nova  Scotia  (McKinlay) ;  Prince  Edward  Island 
(Dwight);  Chatham,  New  Brunswick  (Baxter);  the  city  of  Quebec 
(Dionne);  Bracebiidge,  Ontario  (Macoun);  the  northern  peninsula 
of  Michigan,  at  Keweenaw  Point  (Kneeland) ;  extreme  northeastern 
Minnesota,  at  Elbow  Lake  (Roberts  and  Benner);  and  to  Winnipeg, 
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Manitoba  (Thompson).  The  species  has  wandered  north  to  New- 
foundland (Bennett);  was  noted  the  end  of  August,  1879,  at  York 
Factory,  K^watin  (Bell);  and  early  in  August,  1S92,  on  Black  Kiver, 
Saskatchewan  (Tyrrell),  at  latitude  59° — the  most  northern  and  also 
the  most  western  record  known.  The  woodcock  has  been  seen  several 
times  in  Colorado  near  Denver  (Smith),  though  its  regular  range 
extends  only  to  eastern  South  Dakota  and  eastern  Kansas. 

Winter  range. — ^The  woodcock  remains  in  the  north  until  driven 
away  by  frost,  and  the  presence  of  unfrozen  ground  is  the  factor  that 
determines  the  northern  boundaries  of  its  range  through  the  winter. 
The  larger  part  of  the  species  winter  in  the  Gulf  States  south  at  least 
to  southern  Florida  (Myers;  Scott)  and  to  southern  Texas  (Victoria; 
Mitchell),  but  in  Texas  the  species  is  very  rare.  Few  woodcock  winter 
north  of  latitude  37°,  but  these  few  ary  scattered  at  favorable  local- 
ities over  a  wide  area  north  to  Long  Island  (Giraud),  Grafton,  Mass. 
(Msckay),  and  Vincennes,  Ind.  (Balmer).  Woodcock  have  been 
taken  several  times  in  December  at  St.  John,  New  Brunswick,  but  in 
each  case  they  proved  to  be  wounded  birds  (Gilbert).  The  species 
has  been  taken  once  in  the  Bermudas,  in  October,  1842  (Hurdis). 

Spring  migration. — Not  only  does  the  woodcock  remain  as  far  north 
as  possible  through  the  winter,  but  it  also  pushes  northward  in  spring 
as  soon  as  frost  releases  its  feeding  grounds.  Average  dates  of  spring 
arrival  are:  Renovo,  Pa.,  March  22,  eaiiiest  March  13,  1897  (Pierce); 
Long  Island,  New  York,  March  15,  earliest  March  10,  1898;  central 
Connecticut,  average  of  twelve  years  March  20,  earliest  February  24, 
1891;  eastern  Massachusetts,  average  of  eight  years  March  16,  earli- 
est Februaiy  13,  1890;  southwestern  Maine,  March  29,  earhest  March 
23,  1905 ;  Halifax,  Nova  Scotia,  March  25,  earliest  March  10,  1890 
(Piers);  St.  John,  New  Brunswick,  April  3,  earhest  March  21,  1898 
(Banks) ;  Pictou,  Nova  Scotia,  April  12,  earliest  April  6, 1892  (McKin- 
lay);  cityof  Quebec,  average  of  thirteen  years  April  17, earliest  April  4, 
1890  (Dionne);  Hillsboro,  Iowa,  March  17,  earhest  March  15,  1898 
(Savage);  Waterloo,  Ind.,  March  11,  earliest  March  1,  1906, (IJnk); 
Oberlin,  Ohio,  March  21,  earliest  March  10,  1902  (Jones) ;  Petersburg, 
Mich.,  March  17,  earliest  March  2,  1887  (Tromhley);  Chicago,  HI., 
March  26,  earhest  March  22,  1884  (Wentworth) ;  southern  Ontario, 
April  2,  earliest  March  26,  1901;  Ottawa,  Ontario,  May  1,  earliest 
April  20,  1890  (White). 

One  of  the  most  pronounced  peculiarities  of  the  woodcock  is  the 
early  date  at  which  it  breeds,  eEpecially  in  the  Gulf  States.  Young 
a  few  days  old  were  found  January  29, 1890,  at  Covington,  La.  (Beyer), 
which  requires  that  the  eggs  shoijd  have  been  deported  in  December. 
Young  a  week  old  were  noted  at  Jacksonville,  Fla.,  March  10,  1877 
(Brewster) ;  young  at  Sourlake,  Tex.,  March  22,  r905  (Gaut);  young 
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a  week  old  at  Falls  Church,  Va.,  April  18,  1897  (Riley);  young  just 
hatched,  Norwich,  Conn.,  Aprils,  1888  (Rawson);  young  just  hatched, 
Spearville,  Ind.,  April  13,  1894  (Bamett) ;  young,  Oberlin,  Ohio, 
April  19,  1901  (Baird);  while  e^9  have  been  taken  at  Caper  Island, 
South  CaroUna,  February  13,  1903  (Wayne);  Raleigh,  N.  C,  March 
9,  1892  (Brimley);  Lower  Cedar  Point,  Maryland,  February  25, 
1891  (Todd);  Fallstown,  Md.,  March  30,  1880  (Kirkwood);  Law- 
renceville,  N.  J.,  March  14,  1889  (Phillips) ;  Rockland,  Me.,  April  26, 
1886  (Norris);  Wheatland,  Ind.,  March  14,  1882  (Ridgway);  and  at 
Vermilion,  S.  Dak.,  April  21,  1884  (Agersboi^). 

The  average  date  of  the  last  woodcock  seen  at  Ottawa,  Ontario,  is 
October  19,  latest  October  23,  1885  (White);  average  southern  On- 
tario October  21,  latest  November  6,  1889;  usually  leave  Montreal, 
Canada,  about  October  20,  but  were  seen  in  1880  to  December  16 
(Wlntle);  St.  John,  New  Brunswick,  average  date  of  the  last  seen 
November  10,  latest  November  13,  1888  (Banks);  Halifax,  Nova 
Scotia,  average  November  6,  latest  December  4,  1895  (Piers) ;  south- 
western Maine,  average  of  nine  years  October  22,  latest  November 
23,  1900. 

EuropAftn  Snipe.    Qallrnago  galliTiago  (Linn.), 

The  European  snipe  is  an  Old  World  species  breeding  in  Iceland 
and  throughout  northern  Europe  and  Siberia  and  south  to  the  Alps, 
southern  Russia,  and  Turkestan.  It  winters  south  to  northern 
Africa  and  to  China,  Formosa,  and  the  Philippines.  It  has  been 
taken  twice  in  the  Bermudas — -December  24  and  29,  1847  (Reid), 
and  three  times  in  Greenland — at  Nanortalik,  September  6,  1840; 
at  Flskenaes,  October,  1845,  both  on  the  west  coast  .of  Greenland 
(Winge);  and  the  third  instance  was  May  29,  1902,  at  Angmagsalik, 
on  the  eastern  coast  (Helms).  A  spyecimen  in  the  British  Museum 
is  marked  as  having  come  from  Canada,  but  nothing  is  known  of  its 
history. 

Wilson  Boipe.    Gallmago  deliaila  (Ord). 

Breeding  range. — The  northern  limit  of  the  breeding  range  of  the 
Wilson  snipe  extends  from  Newfoundland  (Reeks)  and  northern 
Ungava  (near  Fort  Chimo;  Turner)  to  northern  Mackenzie  (Deaae 
River;  Hanbury)  and  (Fort  Anderson;  MacFarlane),  northern  Yu- 
kon (La  Pierre  House;  Catalogue  United  States  National  Museum), 
and  northwestern  Alaska  (Kowak  River;  Grinnell),  apparently  fol- 
lowing closely  the  limit  of  trees.  Snipe  have  been  noted  a  few  times 
on  the  west  coast  of  Greenland  (Winge),  but  there  is  nothing  to 
prove  that  thoy  breed  in  that  country.  The  species  breeds  south  to 
New  Jersey  (Trenton;  Abbott),  northern  Indiana  (Davis  Station; 
Deane),  northern  Illinois  (Waukegon ;  Nelson) ,  northern  Iowa ; 
(Union  Slough,,  Kossuth  County;  Anderson),  southern  Colorado 
(San  Juan  County;  Drew),  northern  Nevada  (Ridgway),  and  north- 
em  California  (Eagle  I^ake;  catalogue  ^g  collection,  United  States 
National  Museum). 
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Winter  range. — During  the  winter  season  some  Wilson  snipe  leave 
the  United  States  and  pass  even  to  northern  South  America,  on  the 
east  side  to  Kio  Janeiro  (Felzeln)  and  on  the  west  to  Medellin,  Colom- 
bia (Sclater  and  Salvin).  A  iew  winter  in  the  Lesser  Antilles  and 
many  in  Jamaica,  Cuba,  and  the  Bahamas.  The  species  is  common 
in  Mexico  and  Guatemala,  less  common  in  the  remainder  of  Central 
America.  A  large  port  of  the  species  winters  in  the  southern  United 
States,  where  it  was  formeriy  enormously  abundant.  No  exact 
limit  can  be  given  to  the  northern  range  in  winter.  The  Wilson 
snipe  can  not  live  where  the  ground  is  frozen.  Hence  the  normal, 
northern  winter  limit  would  extend  from  North  Carolina  through 
Arkansas  to  New  Mexico  and  on  the  Pacific  slope  to  northern  Cali- 
fornia. But  many  snipe  pass  the  winter  much  north  of  the  zone  of 
frozen  ground,  feeding  about  streams  or  springs.  A  few  can  be  found 
almost  every  winter  on  Cape  Cod,  Massachusetts  (Mackay),and  apair 
were  seen  during  January  and  February,  1896,  as  far  north  even  as 
Wolfville,  Nova  Scotia  (Tufts).  From  the  Mississippi  Valley  snipe 
are  reported  as  wintering  north  to  northern  Illinois  and  northern 
Nebraska  (Bruner,  Wolcott,  and  Swenk),  while  in  the  Rocky  Moun- 
tains of  Colorado  at  8,000  feet  near  Sweetwater  Lake,  the  presence 
of  warm  springs  has  enabled  them  to  remain  the  entire  winter, 
though  the  air  temperature  fell  to  — 30°  F.  (Gilmore).  They  have 
been  known  also  to  winter  in  northern  Montana  (Coubeaux)  and 
northern  Washington  (Snyder).  A  few  snipe  appear  almost  every 
fall  in  the  Bermuda  Islands  (Jardine)  and  sometimes  remain  through 
the  winter,  though  usually  they  are  rare  in  spring. 

Spring  migraiion. — ^A  series  of  nearly  twenty  yeara  of  observations 
near  Alexandria,  Va.,  gives  the  average  date  of  arrival  as  March  8, 
with  the  earliest  February  17,  1897  (Greenwood);  the  species  is 
most  common  the  last  week  in  March.  The  average  date  of  arrival 
in  central  New  Jersey  is  March  22,  earliest  March  4,  1877.  Some 
other  dates  of  arrival  are:  Central  Connecticut,  average  March  23, 
earliest  March  18,  1894;  eastern  Massachusetts,  average  April  2, 
earliest  March  21,  1887;  southwestern  Maine,  average  April  27, 
earliest  April  14,  1897;  Scotch  Lake,  New  Brunswick,  earliest  April 
6,  1907  (Moore);  Pictou,  Nova  Scotia,  average  April  19,  earliest 
April  11,  1889  (Mackinlay);  city  of  Quebec,  average  April  23, 
earliest  April  18,  1899  (Dionne). 

The  movements  in  the  Mississippi  Valley  are  at  closely  corre- 
sponding dates:  Central  Missouri,  average  date  of  arrival  March  13, 
earliest  February  17,  1897;  Oberlin,  Ohio,  average  March  28,  earliest 
March  19,  1897  (Jones);  Chicago,  111.,  average  April  3,  earliest 
March  17,  1894  (Blackwelder) ;  southern  Michigan,  average  April  3, 
earliest  March  21,  1893;  southern  Ontario,  average  April  15,  earliest 
April  1 ,  1900 ;  Ottawa,  Ontario,  average  April  26,  earliest  April  12, 1902 
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(White);  Keokuk,  Iowa,  average  March  23,  earliest  March  13,  1900 
(Currier);  central  Iowa,  average  March  22,  earliest  March  11,  1897; 
aouthem  Wisconsin,  average  March  30,  earliest  March  18,  1894; 
Heron  Lake,  Minn.,  average  April  5,  earliest  April  1 ,  1888  (Miller) ;  cen- 
tral South  Dakota,  average  April  11,  earliest  April  7,  1890;  Aweme, 
Manitoba,  average  April  24,  earliest  April  18,  1896  (Criddle);  central 
Montana,  average  April  4,  earliest  March  27,  1894;  Rathdrum, 
Idaho,  average  April  14,  earliest  April  8,  1899  (Danby),;  Okanagan 
Landing,  British  Columbia,  April  8,  1907  (Brooks);  Bulyea,  Alherta, 
April  27,  1904  (Huck);  near  Fort  Providence,  Mackenzie,  May  2, 
1904,  and  May  1,  1906  (Jones);  Fort  Simpson,  Mackenzie,  May  10, 
1904  (Preble);  Nushagak,  Alaska,  April  25,  1882  (McKay);  Fort 
Reliance,  Yukon,  May  2  (Sharpe);  Fort  Kenai,  Alaska,  May  5,  1869 
(Bischoff);  Nulato,Ala8ka,May  21,1868(Dall);  Kowak River, Alaska, 
May  22,  1899  (Qrinnell). 

In  southern  Louisiana  the  average  date  of  departure  is  April  19, 
latest  April  30,  1887;  Raleigh,  N.  C,  average  April  26,  latest 
April  28,  1898  (Brimley) ;  central  Nebraska,  average  April  27,  latest 
May  18,  1899;  Chicago,  111.,  average  May  4,  latest  May  6, 1904  (Dear- 
bom);  Oberlin,  Ohio,  average  May  5,  lateat  May  16,  1904  (Jones). 
Some  late  dates  of  the  last  seen  are:  San  Jose,  Costa  Rica,  February 
16,  1890  (Cherrie);  Gainesville,  Fla.,  April  15,  1887  (Chapman); 
Lake  EUia,  N.  C,  May  9,  1906  (Brimley);  Washington,  D.  C,  May 
4,  1900  (Preble);  Bay  St.  Louis,  Miss.,  May  10,  1902  (Allison);  Dal- 
las, Tex.,  May  1,  1898  (Mayer);  Long  Pine,  Nebr.,  May  18,  1899 
(Bates). 

EggshavebeentakenatMeadville,  Fa.,May  13, 1875  (Huidekoper) ; 
young  about  two  days  old  at  Trenton,  N.  J.,  May  26,  1876  (Abbott); 
eggs  at  Branchport,  N.  Y.,  May  20,  1896  (Stone);  near  Waukegan, 
HI.,  April  24,  1896  (Deane);  Davis  Station,  Ind.,  April  24,  1898 
(Deane);  Pewaukee,  Wis.,  May  12,  1871  (Goss);  Elk  River,  Minn., 
May 24,  1884  (Bailey);  Minneapolis, Minn., May  14,  1887  (Cantweli); 
American  Fork,  Utah,  April  29  (Johnson);  Fort  Klamath,  Oreg., 
May  20,  1883  (Bendire) ;  Yukon  River,  Alaska,  May  28,  1861 ;  Fort 
Resolution,  Mackenzie,  May  30,  1864  (Lockhart);  Shumagin  Islands, 
Alaaka,June,  1895  (Call). 

Few  of  the  shorebirds  suffer  so  much  from  spring  shooting  as  the 
Wilson  snipe.  All  winter  long  in  the  swamps  of  the  southern  States 
it  is  persecuted  by  hunters,  and  as  it  moves  northward  it  meets  a 
fusillade  throughout  its  whole  course.  In  the  central  parts  of  the 
South  shooting  is  at  its  height  early  in  March,  and  just  south  of  the 
breeding  range  the  bulk  of  the  birds  pass  early  in  April. 

FaU  miffrtUion. — July  birds  south  of  the  breeding  grounds  are  very 
rare,  though  they  have  been  noted  at  Bay  St.  Louis,  Miss.,  on  the 
very  early  date  of  July  29,  1901  (Allison).    Some  dates  of  arrival 
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in  the  fail  are:  Washington,  D.  C,  August  30,  1894  (Richmond); 
Frogmore,  S.  C,  September  16,  1885  (Hoxie);  northern  Florida, 
average  September  26,  earliest  September  20,  1904  (WiUiams); 
southern  Louisiwia,  average  August  29,  earliest  August  25,  1901 
(Bailowe);  Lincohi,  Nebr.,  August  7,  1900  (Wolcott);  San  Bernar- 
dino River,  Sonora,  August  19,  1893  (Meams);  San  Jose  del  Cabo, 
liOwer  California,  August  28,  1887  (Brewster) ;  San  Jose,  Costa  Rica, 
October  9,  1889  (Cherrie;)  Bermudas,  September  13  (Reid);  Bar- 
bados, West  Indies,  October  11,  1886  (Manning).  The  hunter  near 
Newport,  R.  I.,  secured  scarcely  a  third  as  many  snipe  in  the  fall  as 
in  the  spring — 466  birds  in  the  eight  years;  earliest  July  30,  1870, 
latest  November  14,  1871.  The  average  dates  were  August  19  to 
October  27  (Sturtevant). 

Some  dates  of  the  last  seen  are:  Near  Jasper  House,  Alberta, 
September  13,  1896  (Loring);  Aweme,  Manitoba,  average  October 
11,  latest  November  7,  1907  (Griddle);  Lanesboro,  Minn.,  October 
31,  1887  (Hvoslef);  Keokuk,  Iowa,  average  November  23,  latest 
November  28,  1889  (Currier);  Oberlin,  Ohio,  latest  November  22, 
1890  (Jones) ;  Ottawa,  Ontario,  average  November  2,  latest  Novem- 
ber 18,  1900  (White) ;  Chicago,  HI.,  average  October  31,  latest 
November  13,  1885  (Holmes);  St.  John,  New  Brunswick,  November 
6,  1889  (Banks);  Halifax,  Nova  Scotia,  average  November  23, 
latest  December  3,  1894  (Piers) ;  southwestern  Maine,  average  Octo- 
ber 21,  latest  November  8,  1873;  Montreal,  Canada,  average  October 
30,  latest  November  13,  1897  (Wintle). 

Great  Snipe.    Oallinago  media  (Latham). 

The  great  snipe  is  a  species  of  wide  distribution  in  the  Ea6t«m 
Hemisphere.  Its  breeding  range  extends  from  the  Scandinavian 
Peninsula  to  the  Yenisei  River  of  Siberia  and  from  Prussia  north  to 
at  least  71°  north  latitude.  The  winter  home  is  from  the  Mediterra- 
nean to  South  Africa,  and  during  its  migration  the  species  occurs 
from  Great  Britain  to  Persia. 

The  only  record  for  the  Western  Hemisphere  is  that  of  a  skin  pre- 
sented by  the  Hudson's  Bay  Company  to  the  British  Museum  (Sharpe) . 
There  is  no  reason  for  doubting  that  the  specimen  was  taken  in 
Canada,  but  no  definite  locahty  can  be  assigned. 

Dowitdier.     MacTOrhamphiu  griieui  (Gmel.). 

Breeding  range. — The  nest  and  eggs  of  the  dowitcher  are  not  yet 
known  to  science,  nor  has  the  species  been  seen  in  summer  at  any 
place  where  it  was  probably  breeding.  The  dowitcher  is  a  common 
migrant  on  the  coasts  of  New  Jersey,  New  York,  Rhode  Island,  and 
Massachusetts,  and  in  fall  is  sometimes  very  abundant.  Farther 
north  its  numbers  decrease:  New  Hampshire,  tolerably  common  in 
fall,  DO  spring  records;  Maine,  tolerably  common  spring  and  fall; 
Quebec,  rare  migrant;  New  Brunswick,  no  records;  Nova  Scotia, 
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once  (Sharpe);  Prince  Edward  Island,  once;  Ungava,  a  few  ia 
August,  1860,  at  Henley  Harbor  (Couea),  one  June  10,  1863,  at  Fort 
Chimo  (Turner).  North  of  Ungava,  the  only  record  is  that  of  a 
single  accidental  occurrence  at  Fiskenaes,  Greenland  (Reinhardt). 
Evidently  the  dowitcher  does  not  breed  in  any  numbers  on  the 
eastern  coast  of  Ungava.  The  probability  that  it  does  not  breed 
Uiere  at  all  is  strei^thened  by  the  fact  that  several  first  class  observers, 
who  during  the  fall  migration  were  in  the  Gulf  of  St.  Lawrence,  did 
not  see  any  of  the  birds.  It  undoubtedly  does  not  go  into  north- 
eastern Eeewatin  and  the  islands  of  the  Province  of  Franklin,  for  it 
is  not  reported  by  the  various  expeditions  that  have  traveled  and 
wintered  in  those  districts,  while  the  specimens  taken  on  the  west 
coast  of  Hudson  Bay  belong  to  the  form  called  scolopaceus.  The 
only  district  left  for  the  breeding  ground  is  the  interior  of  Ungava 
and  the  eastern  shore  of  Hudson  Bay. 

WirUer  range. — The  dowitcher  ranges  south  in  winter  through  the 
West  Indies  to  the  northern  coast  of  South  America  and  to  the 
Amazon  River  (Sharpe).  It  remains  at  least  as  far  north  as  northern 
Florida  (Worthington)  and  probably  a  few  as  far  west  on  the  Gulf 
coast  as  Louisiana. 

Syring  migration. — The  first  one  seen  in  1890  at  Darien,  Ga.,  was 
on  March  20  (Worthington);  the  average  date  of  arrival  on  the 
southern  coast  of  South  Carolina  is  March  23,  earliest  March  17, 
1885  (Hoxie);  central  North  Carolina,  average  April  30;  Pea  and 
Bodie  Islands,  North  Carolina,  April  27,  1905  (Bishop);  Long  Beach, 
New  Jersey,  May  13,  1877  (Scott). 

The  species  ia  rare  west  of  the  Allegheny  Mountains,  but  a  few 
specimens  have  been  reported:  Near  Chicago,  111.,  May  6,  1893 
(WoodruiT);  Toronto,  Ontario,  not  common  May  10-31.  This  last 
locality  seems  to  be  about  as  far  west  as  the  dowitcher  occurs  regu- 
larly, though  formerly  it  probably  ranged  west  to  Lake  Michigan. 

The  species  is  not  uncommon  on  the  coast  of  Florida  throughout 
the  summer,  but  the  individuals  remaining  so  far  south  do  not 
assume  the  breeding  plumage  (Scott).  Migrants  are  common  in 
Florida  until  the  last  week  in  May,  and  on  the  coast  farther  north 
the  last  leave  for  the  breeding  grounds  about  the  first  of  June  (Scott). 

Fcdl  migration. — The  first  migrants  appear  on  the  New  England 
coast  early  in  July:  Edgartown,  Mass.,  July  4,  1891  (Worth);  near 
Newport,  R,  I.,  July  7,  1871  (Sturtevant) ;  Long  Beach,  New  Jersey, 
July  6,  1877(Scott);BoneIaland,Virginia,  July  14,  1880  (Ridgway); 
Erie,  Pa.,  July  19,  1892  (Todd);  Pea  and  Bodie  islands.  North  Caro- 
lina, July  7,  1904  (Bishop);  Barbados,  West  Indies,  August  24,  1888 
(Feilden).  A  market  hunter  near  Newport,  R.  I.,  shot  1,058  dowitch- 
ers  during  1867-1874 — extreme  dates  July  7,  1871,  and  October  20, 
1870.  and  average  date  of  arrival  July  17  (Sturtevant).    Some  dates 
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of  the  last  seen  are:  Henley  Harbor,  Ungava,  August  21,  1860 
(Coues);  Montreal,  Canada,  September  27,  1892  (Wintle);  Toronto, 
Ontario,  September  15,  1889  (Fleming). 

Iiong-bDlad  I>ovltch«r.     ifaerarhamphiit  ffritfu»  acolopaceus  (Say). 

Breeding  range. — The  long-billed  dowitcher  was  found  as  a  fairly 
common  breeder  in  the  Anderson  Kirer  region,  Mackenzie  (Mac- 
Farlane),  and  breeds  thence  west  along  the  Arctic  coast  to  Point 
Barrow,  Alaska  (Murdoch),  though  not  commonly.  It  is  an  abun- 
dant breeder  at  the  mouth  of  the  Yukon  and  on  the  shores  of  Norton 
Sound  (Nelson).  The  species  is  known  from  the  northern  coast  of 
eastern  Siberia  (Polmen),  but  as  yet  has  not  been  foxmd  there  breeding. 

Winter  range. — The  principal  winter  home  seems  to  be  the  shores 
of  the  Gulf  of  Mexico;  the  species  is  common  as  far  east  as  the  Gulf 
coast  of  Florida  (Scott),  and  a  few  pass  on  to  Cuba  (Lawrence),  It 
is  common  in  Mexico  and  Guatemala,  has  been  recorded  as  far  south 
as  Costa  Rica  (Frantzius),  and  it  is  probably  this  form  that  occurs 
in  Panama  (Lawrence). 

Some  form  of  the  dowitcher  occurs  on  the  coast  of  Ecuador  (Sal- 
vadori  and  Festa)  and  in  Peru  as  far  south  as  Tumbez  (Taczanowski), 
but  whether  the  eastern  or  western  form  has  not  yet  been  ascertained. 

Migration  range. — There  is  a  decided  easterly  fall  migration  which 
brings  quite  a  number  of  long-billed  dowitchers  to  the  Atlantic  coast 
of  the  United  States.  They  are  fairly  common  from  Long  Island 
southward,  and  a  few  have  been  taken  on  the  coasts  of  Khode  Island 
(Howe  and  Sturtevant)  and  Massachusetts  (Brewer);  and  one, 
August  12,  1891,  at  Hamilton,  Ontario  (Fleming).  This  is  the  form 
common  in  the  Mississippi  Valley  and  it  is  also  more  common  than 
grisexia,  at  least  as  far  east  as  Ohio.  There  is  one  record  of  its  accidentid 
occurrence  in  Japan  (specimen  in  United  States  National  Museimi). 

SprtTig  migration.— The  long-billed  dowitcher  is  only  a  stra^ler  in 
spring  on  the  Atlantic  coast,  but  has  been  recorded  at  Washington, 
D.  C,  m  April,  1884  (Smith  and  Pahner);  Cape  May,  N.  J.,  May, 
1848  (specimen  in  United  States  National  Museum);  while  on  Long 
Island,  New  York,  a  very  early  individual  was  seen  March  20  (Law- 
rence). The  species  normally  reaches  northern  Indiana  and  northern 
Illinois  late  in  April,  but  one  was  taken  in  1889  at  English  Lake, 
bdiana,  on  the  early  date  of  March  11  (Butler).  It  was  enormously 
abundant  along  the  west  shores  of  Lake  Michigan  in  the  early  days 
of  the  settlement  of  the  country,  but  of  late  years  haa  become  quite 
rare.  Some  dates  of  arrival  farther  west  are:  Fort  Brown,  Tex., 
Mareh  27,  1853  (Cassm);  Corpus  Christi,  Tex.,  March  24,  1889 
(Sennett);  Lawrence,  Kans.,  April  19,  1873  (Snow);  Omaha,  Nebr., 
April  28,  1856  (Cassm);  Cheyenne,  Wyo.,  May  3,  1889  (Bond); 
Fort  Kenw,  Alaska,  May  4,  1869  (Osgood);  St.  Michael,  Alaska, 
May   18,   1877    (specimen  in  Sennett  collection);     Fort  Anderson, 
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Mackenzie,  May  28,   1865    (MacFarlane) ;    Point  Barrow,  Alaska, 
June  19,  1882  (Murdoch). 

Eggs  were  taken  at  St.  Michael,  Alaska,  May  23,  1880  (Nelson); 
near  Fort  Anderson,  Mackenzie,  June  21,  1864,  and  June  15,  1865 
(MacFarlane);  incubating  birds  were  taken  at  Point  Barrow,  Alaska, 
June  28,  1883  (Murdoch). 

FaU  migration. — Southward-bound  migrants  were  abundant  July 
31,  1900,  on  the  west  shore  of  Hudson  Bay  near  Fort  Churchill 
(Preble),  and  this  must  have  been  nearly  the  last  of  the  migration, 
for  none  were  seen  after  three  days  later.  By  this  date  the  earliest 
migrants  were  ab«ady  far  south,  as  shown  by  the  following  dates  of 
arrival:  Fort  K<uiai,  Alaska,  July  20,  1869  (Osgood);  Tulare  Lake, 
Calif.,  July  8,  1907  (Goldman);  Hay  Creek,  Saskatchewan,  July  3, 
1906  (Bent);  Denver,  Colo.,  July  24,  1873  (Henshaw);  Long  Island, 
New  York,  July  23i  1884  (Dutcher);  Pea  and  Bodie  islands,  North 
Carolina,  July  7,  1904  (Bishop);  San  Mateo,  Oaxac'a,  August  12, 
1869  (specimen  in  United  States  National  Museum). 

The  last  were  seen  at  Point  Barrow,  Alaska,  August  17,  1882 
(Murdoch),  and  August  26,  1897  (Stone);  Chilliwack,  British  Colum- 
bia, October  29,  1888  (Brooks) ;  Button  Lake,  Wyoming,  October  14, 
1899  (Knight);  Mimbres,  Ariz.,  October  22,  1873  (Henshaw);  Somis 
River,  North  Dakota,  October  1,  1873  (Coues);  Lincoln,  Nebr., 
October  20,  1900  (Wolcott);  Long  Island,  New  York,  October  15, 
1884  (Lawrence). 

StQt  Sandpiper.     Micropalama  himantopta  (Booap.). 

BreediTig  range. — Information  concerning  the  nesting  of  the  stilt 
sandpiper  is  very  meager.  Several  sets  of  eggs  and  some  young 
birds  were  taken  at  Franklin  Bay  on  the  Arctic  coast  of  Mackenzie 
and  one  nest  was  foimd  at  Rendezvous  Lake,  a  few  miles  back  from 
the  coast  (MacFarlane).  A  Biological  Survey  party  found  young  of 
the  year  (probably  migrants)  July  19,  1900,  near  York  Factory, 
Keewatin,  and  noted  old  birds  August  12  near  Cape  Eskimo  (Preble). 
The  young  were  probably  hatched  somewhere  on  the  Barren  Groimds 
north  of  York  Factory.  The  record  from  these  regions  seems  to  be 
the  only  data  so  far  obtained  bearing  on  the  summer  home  of  the 
species.  It  is  probably  safe  to  say  that  the  breeding  range  extends 
along  the  Arctic  coast  and  the  adjoining  tundras  from  near  the  mouth 
of  the  Mackenzie  to  the  tree  Hmit  on  the  western  shores  of  Hudson 
Bay. 

Winta-  range. — If  the  winter  home  is  to  be  determined  solely  by 
specimens  noted  or  taken  in  winter,  then  it  must  be  said  that  the 
winter  home  of  the  stilt  sandpiper  ia  unknown;  for  there  seem  to  be 
only  two  records  of  the  species  anywhrae  for  the  months  of  November, 
December,  and  January.  One  of  these  is  in  Mexico  (Ferrari-Perez) 
and  the  other  in  Texas  (Sennett),  and  probably  both  were  accidental 
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occuireaces.  This  is  one  of  the  rarer  sandpipers  and  the  total 
number  of  individuals  is  not  great.  The  species  is  apparently  most 
common  on  the  Atlantic  coast,  while  a  smaller  number  occur  around 
the  Great  Lakes  and  along  the  eastern  edge  of  the  Cb-eat  Plains  in  the 
line  leading  to  the  coast  of  southern  Texas.  The  winter  home  is 
therefore  to  be  sought  in  a  southerly  direction  from  the  eastern 
United  States.  The  total  records  for  the  whole  of  Centra)  America 
are  only  three,  one  each  in  Guatemala  (Sclater  and  Salvin),  Nicaragua 
(Sharpe),  and  Costa  Rica  (Zeledon);  while  the  species  is  recorded  as 
a  tolerably  common  migrant  in  each  of  the  Greater  Antilles  and  in 
six  islands  of  the  Lesser,  but  as  more  common  in  the  Lesser  than  the 
Greater  Antilles.  This  latter  fact  indicates  that  the  principal  winter 
home  lies  along  the  Atlantic  coast  of  South  America,  although  records 
to  substantiate  this  supposition  are  lacking.  The  South  American 
records  are  as  follows:  Cienega,  Colombia,  September  13  (Alien); 
Barbahoyo  (Sclater)  and  Vinces  (Salvadori  and  Festa),  Ecuador, 
each  in  September;  Yquitos,  Peru,  September  and  August  (Sharpe); 
Chorillos,  Peru  (Taczanowski) ;  Nauta,  Peru,  September,  October, 
March,  and  April  (Sclater  and  Salvin) ;  Falls  of  the  Madeira,  Bolivia, 
October  (Allen);  Hha  Grande,  Brazil,  August  (Sharpe),  and  Matto 
Orosso,  Brazil,  October  (Pelzeln).  There  remain  the  records  of 
specimens  taken  in  Chile  (Sharpe)  and  at  Colonia,  Uruguay  (Sharpe), 
without  date  of  capture.  Present  knowledge  is  therefore  summed  up 
by  the  statement:  It  winters  in  South  America,  south  to  Chile  and 
Uruguay.  One  specimen  is  recorded  as  taken  at  La^^una  del  Kosario, 
Mexico,  in  January  (Ferrari-Perez),  and  one  at  Corpus  Christi,  Tex., 
January  19,  1890  (Sennett).  As  already  stated,  it  is  not  probable 
that  the  stilt  sandpiper  winters  regularly  at  either  of  these  localities. 
One  taken  February  8,  1892,  at  Monzanillo,  Mexico,  by  Nelson  and 
Goldman  of  the  Biological  Survey,  may  have  been  an  early  spring 
migrant. 

Spring  migration. — The  species  is  rare  in  spring  migration  along  the 
Atlantic  coast — indeed,  the  records  are  so  few  iha.t  it  might  be  called 
occasional  or  even  accidental.  Some  of  these  records  are:  Jamaica, 
April  (March);  Cuba,  April  (Gundlach);  Sulhvan  Island,  South  Caro- 
lina, May  H,  1885  (Sennett);CapeHatteraa,  North  Carolina,  May  19, 
1898  (Pearson) ;  Long  Island,  New  York,  once  in  May  (Chapman), 
one  June  16,  1863  (specimen  in  United  States  National  Museum); 
Rhode  Island,  May  9,  1895  (Howe  and  Sturtevant).  The  principal 
rout«  of  spring  migration  seems  to  be  up  the  Mississippi  Valley  and 
particularly  along  the  direct  course  from  the  coast  of  Texas  to  Great 
Slave  Lake.  Most  of  the  dates  of  arrival  are  in  May.  Some  of  the 
more  northern  are:  Indian  Head,  Saskatchewan,  May  18,  1892 
(Macoun);  Fort  Resolution,  Mackenzie,  May  19,  1860  (Kennicott); 
Cheyenne,  Wyo.,  May  25,  1889  (Bond);  Fort  Chipewyan  Alberta, 
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June  6,  1893  (Kussell) ;  the  last  one  noted  at  Indian  Head  in  1892  was 
June  5  (Macoun).  E^s  were  taken  on  Anderson  River,  Mackenzie, 
June  24,  1863;  at  Hendezvous  Lake,  June  27,  1865;  and  young  at 
Franklin  Bay,  July  8,  1865  (MacFarlane). 

Fall  7niffration.~~Tha,l  fall  migration  begins  as  early  as  possible  is 
evidenced  by  the  presence  of  the  species  in  Peru  and  Brazil  by 
August.  It  is  said  to  omve  on  Grenada  and  Barbados,  West  Indies, 
in  July,  and  the  earhest  records  on  the  Atlantic  coast  of  each  of  the 
New  England  States  is  in  the  same  month — earhest  July  6,  1874, 
near  Newport,  R.  I.  (Sturtevant).  As  late  as  1879  Doctor  Brewer 
stated  that  it  was  not  yet  kno^vn  to  be  a  regular  migrant  in  this 
region,  wliile  a  gimncr  near  Newport,  R.  I.,  had  listed  '279  individu- 
als, shot  in  1867-1874,  the  dates  ranging  from  July  6  to  September 
19  (Sturtevant),  but  these  records  were  not  published  until  1901. 
Along  tliis  part  of  its  course  the  species  is  most  common  in  August, 
and  most  have  departed  by  early  September.  Some  late  dates  are: 
Newfoundland,  one  September,  1867  (Reeks);  St.  John,  New  Bruns- 
wick, September  8,  1881  (Chamberlain);  Portland,  Me.,  October  13, 
1906  (Eastman);  Key  West,  Fla.,  November  1,  1888  (Scott);  Bai^ 
bados  (Feilden),  Grenada  (Wells),  and  in  Trinidad  (Leotaud),  a  few 
remain  until  October.  The  species  has  been  noted  as  casual  or  acci- 
dental in  Colorado  (Thome),  Montana  (Coues),  British  Columbia 
(Brooks),  and  Bermuda  (Hurdis). 

Quit.     Tringa  txmtUia  Linn. 

Breeding  range. — The  summer  range  of  the  knot  is  almost  circum- 
polar,  extending  from  Iceland  across  the  whole  of  Arctic  America  and 
westward  to  northwestern  Siberia.  The  species  has  also  been  taken 
once  in  Spitzbcrgen,  but  seems  in  general  to  be  lacking  in  the  Arctic 
regions  north  of  Europe.  There  is  every  reason  for  believing  that 
the  species  breeds  locally  throughout  its  summer  range,  but  authentic 
eggs  are  a  great  desideratum.  Eggs  claimed  to  be  positively  identi- 
fied have  been  collected  at  four  locahtics:  Fort  Coi^r,  Grinnell  Land, 
Jime  9,  1883  (Oreely);  Disko,  Greenland,  1875  (Seebohra);  Iceland, 
June  17,  1898  (Ottosson);  Taimyr  Peninsula,  Siberia,  July  6,  1901 
(Dresser).  These  eggs  dilTer  so  much  in  size,  shape,  and  coloration 
that  some  of  them  must  have  been  wrongly  identified.  One  of  the 
late^  expeditions  into  the  Arctic  regions  saw  young  at  Goose  Fiord, 
latitude  76°  30'  N.,  but  found  no  eggs  (Sverdrup).  The  species  was 
found  breeding  commonly  at  Igloolik  on  Melville  Peninsula,  latitude 
69°,  in  the  summer  of  1823  (Parry),  but  none  of  the  many  eggs  col- 
lected were  preserved.  Three  years  earlier  it  had  been  noted  aa  an 
abundant  breeder  on  Melville  Island  (Sabine).  At  that  time  the  bird 
was  undoubtedly  many  times  more  common  than  now.  The  Iceland 
record  at  66°  ]atitude  is  the  most  southern  breeding  record,  and  nest- 
lings have  been  taken  on  Grinnell  Land  at  82°  44'  latitude.  These 
represent  the  extremes  of  the  breeij'ng  range. 
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Winter  range. — The  breeding  knots  of  SibBiia  go  south  in  winter 
to  southern  Africa,  India,  Australia,  and  New  Zealand;  those  from 
Arctic  America  winter  in  South  America,  south  to  Tierra  del  Fu^o, 
where  they  were  found  to  be  common  February,  1895  (Schalow). 
The  species  is  recorded  locally  from  the  coasts  of  South  America,  but 
present  data  are  not  sufficient  to  define  the  northern  limits  of  the 
winter  range.  It  is  not  probable  that  the  knot  winters  regularly 
anywhere  north  of  South  America,  and  all  records  to  the  contrfuy, 
as  the  three  seen  in  January,  1890,  on  Muskeget,  Mass.  (Uackay), 
must  be  considered  as  accident^.  On  Barbados  the  species  has  been 
noted  as  late  as  December  27,  1886  (Manning),  but  it  is  there  con- 
sidered to  be  only  a  migrant. 

Migration  range. — The  principal  migration  route  is  along  the  Atlan- 
tic coast,  where  the  knot  is  known  locally  from  Florida  to  Newfound- 
land, 8jid  was  formerly  quite  common.  There  are  notable  gaps  in 
the  records  of  this  species.  It  is  known  locally  as  a  tolerably  com- 
mon migrant  throughout  the  Mississippi  Valley  east  of  the  ninety- 
eighth  meridian,  but  apparently  these  Mississippi  Valley  birds  pass 
north  and  a  httle  east  to  Hudson  Bay  and  thence  to  the  Arctic 
islands,  for  the  species  is  unrecorded  in  the  whole  interior  of  Canada 
west  of  Hudson  Bay,  and  has  not  been  found  even  on  the  Arctic 
coast  of  Mackenzie.  Southward  there  is  another  break  in  the  rec- 
ords, for  the  specimen  taken  April  13,  1904,  at  Rivera,  Veracruz 
(Piper),  seems  to  be  the  first  and  only  record  for  Mexico,  and  there 
is  none  for  Central  America,  though  the  species  \a.  moderately  com- 
mon in  Texas  south  to  Corpus  Christi  (Sennett).  A  few  individuals 
of  this  species  have  been  seen  in  migration  on  the  Pacific  coast  from 
San  Diego,  Calif.  (Dwight),  to  Cape  Blossom,  Alaska  (Qrinnell). 

Syring  migration. — ^The  knot  arrives  on  the  United  States  coast  in 
April,  but  the  larger  flocks  come  about  the  middle  of  May,  and  there 
is  no  apparent  difference  in  the  dates  for  the  whole  coast  from  Florida 
to  Massachusetts.  An  early  date  is  March  28,  at  Grand  Isle,  Louisi- 
ana (Beyer,  Allison,  and  Kopman).  Near  the  northern  limit  of  the 
range  some  dates  of  arrival  are:  Point  Barrow,  latitude  71"  20'  N., 
May  30,  1883  (Murdoch);  Fort  Conger,  latitude  81°  40'  N.,  June  3, 
1883  (Greely);  Floebe^  Beach,  latitude  82°  30'  N.,  June  5,  1876 
(Feilden),  while  far  to  the  southward  at  Winter  Islwid,  latitude  66° 
N.,  the  first  was  not  noted  until  June  16,  1822  (Parry),  and  the  next 
year  at  Igloolik,  a  few  miles  farther  north,  not  until  June  14  (Parry), 

FaU  migration. — Birds  from  the  north  arrive  on  the  coast  of  Mas- 
sachusetts, on  Long  Island,  and  in  some  seasons,  even  on  the  coast 
of  South  Carolina  (Wayne),  by  the  middle  of  July;  the  first  was  seen 
at  the  Olympiades,  Wash.,  July  7,  1905  (Dawson).  It  seems  scarcely 
possible  that  these  early  arrivals  can  have  bred  the  same  year,  for 
earliest  dates  of  young  are  in  July  and  that  st  places  2,000  mUes  at 
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more  to  the  northward.  August  is  the  month  of  principal  migra- 
tion from  Maine  to  South  America,  and  this  month  also  witnesses 
the  departure  from  the  breeding  grounds.  The  last  one  seen  at 
Floebei^  Beach  was  August  29,  1875  (Feilden) ;  Point  Barrow,  August 
17,  lSd8  (Stone);  Homer,  Alaska,  August  23,  1901;  Winter  Island, 
Melville  Peninsula,  August  17,  1822  (Qreely).  During  the  summer 
of  1822  the  entire  stay  of  the  knot  on  Winter  Island  was  only  sixty- 
two  days — one  of  the  shortest  nesting  periods  of  any  species. 
Pnzpla  Baadpiper.    Ar^uatetta  maitima  (Brflnn.). 

Breeding-  range.— 'Yhe  purple  sandpiper  is  principally  a  bird  of  the 
Old  World,  breeding  on  the  Arctic  coast  and  islands  from  north- 
western Siberia  to  Iceland.  In  Greenland  it  is  known  on  the  east 
coast  to  Shannon  Island,  latitude  75°  N.  (Schalow);  and  on  the 
west  to  Thank  Qod  Harbor,  81°  40'  N.  (Bessels);  and  probably  it 
breeds  at  least  as  far  north  as  latitude  72°.  A  few  were  seen  at  Fort 
Conger,  on  Grinnell  Land  (Qreely);  several  at  various  times  in  the 
fall  around  Wellington  Channel  (McConnick) ;  and  the  species  was 
found  common  in  summer  on  Banks  (Armstrong)  and  Melville  (Roas) 
islands.  The  Banks  Island  record  at  latitude  74°  N.,  longitude 
118°  W.,  marks  the  extreme  northwestern  range  of  the  species.  To 
the  westward  of  this  it  is  replaced  by  couen.  The  southran  limit  of 
the  breeding  range  appears  to  extend  6x>m  the  southern  end  of 
Greenland  to  the  base  of  the  Melville  Peninsula,  and  possibly  to  the 
northern  shores  of  Hudson  Bay.  The  species  breeds  most  commonly 
on  the  shores  of  Baffin  Bay  and  Davis  Strait. 

WifUer  range. — The  purple  sandpiper  remains  the  farthest  north 
in  winter  of  any  of  the  shorebirds.  It  is  said  to  winter  sometimes 
even  in  southern  Greenland  (Hagerup),  and  it  is  common  in  winter 
from  Nova  Scotia  (Sharpe)  and  New  Brunswick  (Macoun)  southward 
to  the  coast  of  Rhode  Island  (Howe  and  Sturtevant).  It  is  a  rare 
but  regular  winter  visitant  to  Long  Island,  New  York  (Dutcher),  and 
has  occurred  casually  thence  south  to  the  Bermudas  (Reid),  Georgia 
(Sennott),  and  Florida  (Scott).  The  species  is  rare  anywhere  away 
from  the  ocean,  but  has  been  noted  a  few  times  in  the  vicinity  of  the 
Great  Lakes. 

Spring  migration. — Some  dates  of  spring  arrival  are :  Winter  Island, 
June  10,  1822  (Greely);  Igloolik,  June  14,  1823  (Greely);  Cam- 
bridge Bay,  June  10,  1853  (Greely);  Bay  of  Mercy,  June  3,  1852 
(Armstrong);  Cumberland  Sound,  June  4,  1878  (KumUen);  Prince 
of  Wales  Sound,  Ungava,  May  27,  1886  (Payne);  west  coast  of 
Greenland  at  latitude  72°  N.,  May  29,  1850  (Sutherland).  The  last 
usually  desert  the  New  England  coast  in  March. 

FaU  mismiiioTi.— Occasionally  a  stray  bird  appears  in  September 
on  the  New  England  coast,  hut  the  main  flocks  do  not  arrive  until 
SeeSS"— Bull.  35—12 3 
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November  or  December.  The  species  is  not  late  in  deserting  the  far 
North,  as  evidenced  by  the  following  dates  of  the  last  ones  seen: 
Thuik  Ood  Harbor,  Greenland,  September  11,  1871  (Bessels); 
Possession  Bay,  Franklin,  September  1,  1818  (Sabine);  Wellington 
Channel,  August  28, 1852  (McCormick).  At  Cumberland  Sound  a  few 
remained  in  1877  until  November  (Kumhen). 

jJentUn  Sandpiper.    ATqvaUlla  maritima  aniai  Ridgw. 

The  western  coast  of  Alaska  and  the  Aleutian  Islands  seem  to  be 
the  principal  home  of  the  Aleutian  sandpiper.  It  breeds  throughout 
the  whole  of  the  Aleutian  Chain,  east  to  the  Shumagin  Islands  (Dall) ; 
and  also  to  the  westward  on  the  Commander  Islands  of  Asia  (Stej- 
neger).  It  winters  on  the  Aleutians  and  south  along  the  mainland 
of  Alaska  to  Sitka  (Bischoff).  A  few  of  the  breeding  birds  of  the 
Commander  Islands  remain  throughout  the  winter,  but  most  of  them 
go  south  as  far  as  the  Kurile  Islands  (Sharpe). 

Early  in  August,  when  the  young  are  strong  of  wing,  great  flocks 
move  north  and  appear  on  the  west  coast  of  the  mainland  of  Alaska, 
at  least  as  far  north  as  Kotzebue  Sound  (Nelson) ;  they  occur  also 
inland  to  Nulato  (Dall),  and  on  the  Asiatic  side  at  least  to  Plover  Bay 
(Dall).  This  northward  migration  takes  them  also  to  the  Pribilof 
Islands  (Seale).  They  remain  in  this  northern  part  of  the  range  until 
driven  south  by  the  gathering  ice;  the  last  leave  Norton  Sound  about 
the  middle  of  October  (Nelson).  The  earUest  records  of  e^^  taken 
on  Bering  Island  are  about  the  middle  of  May  (Stejn^er),  and  on 
Unalaska  Island  the  first  week  in  June  (Reed). 

Pribilof  Sandpiper.    ArquaUlla  maritima  ptiloaianit  (Couee). 

The  name  Pribilof  sandpiper  indicates  the  principal  breeding  place, 
but  in  addition,  the  species  has  been  found  breeding  on  the  islands 
of  St.  Lawrence  (Nelson),  St.  Matthew  (Elliott),  and  HaU  (Grinnell). 
It  has  been  taken  from  July  17  to  August  29  on  the  shores  of  Norton 
Sound  (McGregor),  but  there  is  nothing  to  indicate  that  it  breeds  in 
the  vicinity,  and  its  occurrence  there  is  probably  due  to  a  northward 
migration  after  the  breeding  season.  The  main  winter  home  has  not 
yet  been  ascertained,  and  the  only  winter  records  to  date  are  those  ' 
of  a  few  seen  in  December  and  Juiuary  at  Portage  Bay,  near  the  base 
of  the  Alaska  Peninsula  (Hartlaub).  In  spring  migration  the  Pribilof 
sandpiper  has  been  taken  April  1-14  at  Nushagak,  Alaska  (Palmer), 
and  in  fall  migration  August  5-14  near  Un^aska  Island  (McGregor). 
Eggs  have  been  found  on  the  Pribilof  Islands  from  June  19  to  July  6 
(Prentiss). 

Sharp-tailed  Sandpiper.    PUofna  miriia  (Latham). 

The  breeding  range  of  the  sharp-tailed  sandpiper  is  not  well  known. 
The  bird  occurs  in  summer  on  the  north  shore  of  Siberia  at  Cape 
Waukarem  (Nelson)  and  the  Chuckchi  Peninsula  (Palmen),  and  this 
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is  probably  the  principal  breeding  range.  The  species  winters  in 
Australia  and  New  Zealand  and  migrates  through  the  Commander 
Islands,  Japan,  China,  and  the  Malay  Archipelago. 

All  the  records  for  North  America  seem  to  be  durii^  the  fall  migra- 
tion, at  which  period — crossing  to  America  on  the  way  to  its  winter 
home  in  Asia — it  is  fairly  common  in  Alaska  on  the  shores  of  Norton 
Sound,  and  has  been  noted  north  to  Port  Clarence  and  Hotham  Inlet 
(Nelson).  It  has  been  taken  a  few  times  on  the  Pribilof  Islands,  once 
on  Unalaska  Island  (Bishop),  once  on  Queen  Charlotte  Islands 
(Fannin),  and  once  on  Vancouver  Island  (Brooks).  The  period  of 
occurrence  on  the  coast  of  America  extends  from  August  17,  when 
the  first  was  seen  on  the  Pribilof  Islands  (Grinnell) ,  to  October  12,  the 
date  of  the  last  seen  in  Norton  Sound  (Nelson),  The  two  individuals 
taken  December  27,  1897,  on  Queen  Charlotte  Islands  (Fannin), 
were  probably  straggtetB. 

Pectoral  Suidplpsr.    Pttolna  iruiettlala  (Vieill.). 

Breeding  rangt. — The  principal  known  summer  home  of  the  pectoral 
sandpiper  is  the  coast  of  northwestern  Alaska,  from  the  mouth  of  the 
Yukon  (Nelson)  to  Point  Barrow  (Murdoch) .  The  principal  authority 
on  the  birds  of  the  Arctic  coast  east  of  the  Mackenzie  is  MacFarlane, 
and  he  reports  that  the  pectoral  sandpiper  was  rare  in  the  vicinity  of 
Fort  Anderson  and  Franklin  Bay,  and  that  he  was  never  able  to  find 
the  nest.  This  must  have  been  a  local  peculiarity  of  distribution,  for 
Edward  A.  Preble,  of  the  Biological  Survey,  found  the  species  abun- 
dant in  August,  1900,  on  the  barren  grounds  of  the  western  shore  of 
Hudson  Bay;  the  species  is  also  a  common  fall  migrant  on  the  coast  of 
Ungava  (Coucs).  Undoubtedly  all  these  birds  of  Keewatin  and 
Ungava  nest  along  the  neighboring  Arctic  coast,  where,  indeed,  the 
eggs  have  been  takc;n  at  Cambridge  Bay,  Franklin  (Collinson). 

Winter  range. — In  winter  the  species  passes  to  southern  South 
America,  at  least  as  far  south  as  Port  Desire,  Argentina,  latitude 
40°  30'  S.  (Sharpe),  and  to  Antofagasta,  Chile,  23°  30'  S.  (PhiUppi). 
It  wintera  in  northern  Argentina  (Dumford)  and  as  far  north  as 
Bolivia  (Salvador!)  and  Peru  (Sharpe).  Though  confined  in  summer 
to  the  seacoast,  yet  in  its  migrations  it  has  been  noted  in  Colorado 
at  13,000  feet  (Morrison),  and  in  its  South  American  winter  homo  it 
is  not  uncommon  in  the  mountains  to  12,000  feet  (Sclatcr). 

MigraM,on  rajige. — The  pectoral  sandpiper  has  a  very  pronounced 
southeastward  migration  in  the  fall.  How  far  west  the  range  extends 
in  the  Arctics  is  not  yet  known,  but  the  bird  has  been  found  in  late 
July  and  August  along  the  northern  coast  of  Siberia  as  far  west  as  the 
Taimyr  Peninsula  (Palmen),  and  it  may  sometimes  be  found  on  this 
coast  as  a  breeder.  From  these  far  western  localities,  it  starfa  east 
and  south  along  the  Alasl^a  coast,  and  a  few  visit  the  Pribilof  Islands 
(specimen  in  United  States  National  Museum)   and  the  eastern 
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Aleutians  (Bishop),  but  the  species  is  nowhere  common  on  the  Pacific 
coast  south  of  Alaska,  showing  that  most  of  the  Alaskan  and  Siberian 
birds  cross  the  Kockj  Mountains  and  migrate  southeastward  to  the 
winter  home.  Still  some  pass  south  along  the  Pacific  coast  to  Wash- 
ington (Bowles);  Mill  Vtjley  Junction,  Calif.,  September  14,  1896 
(Mailliard);  Farallon  Islands,  September  4,  1S84  (specimen  in  United 
States  National  Museum) ;  several  at  Santa  Barbara,  Calif.,  September 
8-20  (Bowles) ;  and  the  species  is  fairly  common  during  fall  migra- 
tion in  the  Cape  Kegion  of  Lower  California  (Brewster). 

The  species  is  well  known  as  a  migrant  on  the  west  coast  of  Green- 
land as  far  north  as  Upemivik,  latitude  73°  (Winge).  It  is  a  common 
migrant  throughout  the  whole  of  North  America  east  of  the  Rocky 
Mountains,  and  of  the  West  Indies  and  Central  America.  It  is 
strangely  rare  in  the  northern  part  of  South  America,  where  it  seems 
to  be  unrecorded  in  Venezuela  and  Guiana,  and  to  hare  been  recorded 
only  once  from  Colombia  (Allen).  It  is  common  in  migration  in 
Ecuador  and  Brazil. 

Spring  migration. — The  start  from  the  South  American  winter  home 
must  be  very  early — February,  or  more  likely  January— for  the  aver- 
age date  of  arrival  at  Raleigh,  N.  C,  is  March  23;  earhest  March  21, 
1889  (Brimley).  Raleigh  is  full  2,000  miles  from  the  nearest  boundary 
of  the  winter  range,  and  probably  these  birds  had  already  traveled  over 
3,000  miles  when  they  appeared  at  Raleigh.  Some  other  spring 
dates  are:  Beaver,  Pa.,  average  April  4,  earliest  April  1,  1890  (Todd); 
Erie,  Pa.,  March  23,  1895  (Todd);  New  Orleans,  La.,  March  7,  1896 
(Allison);  Hidalgo,  Tex.,  March  16,  1890  (Sennett);  St.  Louis,  Mo., 
March  17,  1884  (Widmann);  Chicago,  111.,  average  of  seven  years, 
March  31,  eariiest  March  27,  1897  (Blackwelder) ;  Terre  Haute,  Ind., 
average  March  26,  earliest  March  17,  1887  (Gvermann);  Ottawa, 
Ontario,  average  April  30,  earliest  April  27,  1894  (White) ;  Keokuk, 
Iowa,  average  April  1,  earliest  March  17,  1893  (Currier) ;  Fort  Reso- 
lution, Mackenzie,  May  19,  1860  (Kennicott);  Fort  Providence, 
Mackenzie,  May  14,  1905  (specimens  in  collection  Biological  Survey); 
Fort  Simpaon,  Mackenzie,  May  16,  1904  (Preble);  Dawson,  Yukon, 
May  19,  1899  (Cantwell) ;  St.  Michael,  Alaska,  May  24, 1879  (Nelson) ; 
Kowak  River,  Alaska,  May  27,  1899  (Grinnell);  Point  Barrow, 
Alaska,  May  30,  1883  (Murdoch),  and  May  30,  1898  (Stone).  E^s 
were  secured  at  Cape  Lisbume,  Alaska,  June  5,  1885  (Woolfe),  and  at 
Point  Barrow,  June  20-July  10,  1883  (Murdoch). 

FaU  migration. — In  common  with  many  other  shorebirds,  the 
pectoral  sandpiper  begins  its  fall  migrations  in  July;  indeed,  it  is 
probable  that  some  start  southward  in  June,  for  the  average  date 
of  arrival  on  the  coast  of  Mississippi  is  July  19,  earliest  July  IS, 
1903  (Allison);  and  at  New  Orleans,  La.,  earliest  July  17,  1895 
(Blakemore).     These   birds   were   already   more  than   2,000  miles 
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south  of  their  breeding  grounds,  and  had  probably  traveled  all  of 
thia  distance,  for  the  pectoral  sandpiper  is  not  one  of  the  species 
whose  nonbreeders  remain  through  the  summer  far  south  of  the 
nesting  grounds.  If  the  fall  migration  was  made  at  the  same  speed 
as  the  spring  migration,  about  35  miles  per  day,  these  July  Gulf 
coast  birds  would  have  had  to  start  on  the  return  trip  the  middle  of 
May,  or  earlier  than  they  reach  their  breeding  grounds.  The  records 
of  this  species  combined  with  those  of  many  others  seem  to  indicate 
that  the  earliest  fall  migrants  travel  at  a  higher  speed  than  the 
earliest  spring  migrants.  This  high  speed  in  the  case  of  the  p«ctoral 
sandpiper  ia  continued  to  South  America  and  brings  the  first  to 
Aigentina  by  the  end  of  August  (Sclater  and  Hudson) . 

The  regular  fall  migration  of  .the  young  birds  is  a  full  month  later, 
and  they  reach  the  coast  of  Ungava  after  the  middle  of  August 
(Couea).  Some  late  dates  are;  Northern  coast  of  Siberia,  August  20 
(Pelzeln);  Point  Barrow,  September  6,  !882  (Murdoch);  St.  Michael, 
September  6,  1899  (Osgood);  Unalaska  Island,  October  5,  1899 
(Bishop);  Nushagak,  Alaska,  October  15,  1884  (Osgood);  southern 
British  Columbia,  average  October  16,  latest  October  25,  1905 
(Brooks);  Terry,  Mont.,  October  21,  1905  (Cameron);  Great  Bear 
Lake,  August  29,  1903  (Preble) ;  Montreal,  average  October  25,  latest 
November  1,  1890  (Wintle);  Ottawa,  Ontario,  average  October  29, 
latest  November  5,  1895  (White) ;  Lincoln,  Nebr.,  November  4,  1899 
(Wolcott);  Keokuk,  Iowa,  November  24,  1900  (Currier);  Cariisle, 
Pa.,  November  2,  1844  (Baird);  Raleigh,  N.  C,  November  15,  1894 
(Brimley).  A  gunner  near  Newport,  R.  I.,  who  shot  2,337  birds  in 
1867-1874,  killed  most  of  them  between  August  10  and  October  10 — 
extreme  dates  July  16,  1870,  and  October  20,  1874  (Sturtevant) . 
White-rump ed  Sandpiper.     PitohiafvteiwUU  (Vieill,). 

Breeding  range. — The  nests  and  eggs  of  the  white-rumped  sandpiper 
have  been  reported  from  HerscheU  Island,  Yukon  (Proctor),  Franklin 
Bay,  Mackenzie,  and  the  neighboring  Barren  Grounds  (MacFar- 
lane).  The  species  was  seen  near  Cumberland  Sound  July,  1878 
(Kumlien),  under  such  conditions  as  to  make  it  probable  that  it 
was  breeding,  and  is  recorded  as  breeding  at  Cape  FuUerton,  Hudson 
Bay  (Low).  Many  specimens  have  been  taken  on  the  west  coast  of 
Greenland  from  near  the  southern  end  north  to  Upemivik,  latitude 
73°  (Winge),  but  there  is  no  proof  that  any  of  these  were  breeding. 
At  Point  Barrow,  Alaska,  the  species  was  noted  June  6-July  6,  1883 
(Murdoch),  and  June  2-14,  1898  (Stone),  but  again  there  is  no  cer- 
tainty of  breeding.  None  of  the  expeditions  that  lived  and  collected 
on  Boothia  Peninsula  and  Melville  Peninsula  mention  thia  species, 
and  it  is  not  known  to  breed  south  of  Hudson  Strait.  It  is  evident, 
therefore,  that  the  thousands  of  individuals  of  thia  species  are  crowded 
during  the  breeding  season  into  a  rather  narrow  belt  of  tundra 
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extending  from  near  the  mouth  of  the  Mackenzie  east  to  the  southern 
end  of  Baffin  Land. 

Winter  range. — Few  species  of  shorebirds  have  so  many  records 
for  Pat^ooia  as  the  white-rumped,  and  this  is  also  one  of  the  species 
that  is  erroneously  said  to  breed  in  the  Southern  Hemisphere.  It 
winters  abundantly  from  Par^uay  and  Ai^entina  to  the  Falkland 
Islands  (Sclater  and  Salvin)  and  the  southern  coast  of  Tierra  del 
Fuego  (Schalow).  It  is  rare  or  casual  on  the  coast  of  Chile  (Gay) 
and  unknown  on  the  rest  of  the  western  coast  of  South  America, 
exce[lt  one  seen  at  Chorillos,  Peru  (Taczanowski) ,  and  one  taken 
October  12,  1864,  near  Huanaracama,  Peru  (specimen  in  United 
States  National  Museum) . 

Migration  range. — During  migrattpn  the  white-nimped  sandpiper 
is  common  along  the  whole  eastern  coast  of  South  America,  in  the 
West  Indies,  and  in  the  United  States  east  of  the  Rocky  Mountains. 
The  western  edge  of  the  migration  route  extends  from  the  upper 
Mackenzie  through  western  Saskatchewan  and  eastern  Colorado  to 
the  coast  of  southern  Texas  and  then  turns  east  to  northern  Yucatan 
and  the  island  of  Trinidad.  The  species  is  only  an  accidental  visi- 
tant to  Mexico  (Salvin),  Central  America,  and  the  whole  of  north- 
western South  America.  Accidental  once  in  California  (Bryant) 
and  several  times  in  Europe. 

Spring  migraiion. — The  species  arrives  in  Cuba  in  April  (Gundlach) 
and  has  been  recorded  in  northern  Yucatan  April  15  (Salvin).  Nearly 
all  the  dates  of  arrival  in  the  United  States  are  in  May,  from  Florida 
to  Maine  and  from  Massachusetts  to  Colorado.  The  first  was  seen  at 
Indian  Head,  Saskatchewan,  May  9,  1892  (Macoun);  Fort  Chlpew- 
yan.  Alberta,  May  30,  1893  (Russell);  Fort  Resolution,  Mackenzie, 
May  19, 1860  (Kennicott);  Cape  FuUerton,  Hudson  Bay,  May  22, 1904 
(Eifrig).  There  are  indications  that  the  larger  number  pass  north  in 
spring  by  way  of  the  Mississippi  Valley  and  return  in  fall  along  the 
Atlantic  coast;  but  some  individuals  are  found  on  the  Atlantic  coast 
in  spring,  though  rare  north  of  Virginia,  and  a  few  occur  in  the  eastern 
Mississippi  Valley  in  fall.  The  most  surprising  feature  of  this  bird's 
migration  is  its  late  stay  in  spring  south  of  its  breeding  grounds. 
Near  Cape  Horn,  South  America,  it  was  abundant  the  winter  of 
1882-83  and  remained  until  March  7, 1883  (Oustalet).  It  remains  in 
southeastern  Argentina  until  late  April  (Holland),  and  a  single  speci- 
men was  taken  at  Colonia,  Uruguay,  in  June  (Sharpe).  The  species 
remains  regularly  in  Brazil  until  May  (Pelzeln);  one  was  taken  on 
Inagua.  Bahamas,  May  27,  1879  (Cory);  Amelia  Island,  Florida, 
May  30,  1906  (Worthington) ;  Erie,  Pa.,  June  4,  1875  (Sennett); 
Stafford  County,  Kans.,  June  6,  1907  (Peabody);  Waukegan,  III., 
June  9,  1876  (Nelson);  Toronto,  Ontario,  June  21, 1898  (Nash);  and 
at  Indian  Head,  Saskatchewan,  the  last  did  not  leave  for  the  north 
until  July  1,  1892  (Macoun). 
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FaR  miffrati(m. — By  early  July  the  species  is  aJready  moving  south 
and  arrived  soon  after  July  1, 1886,  at  Prince  of  Wales  Sound,  Ungava 
(Payne),  just  south  of  the  breeding  grounds.  During  the  month  of 
July  the  van  appears  all  along  the  New  England  coast,  and  even 
reaches  Barbados  (Feilden).  August  finds  the  s[>ecie8  in  Brazil 
(Pelzeln),  and  the  collectors  near  Cape  Horn  in  1S82  recorded  the 
arrival  of  the  first  September  9  (Oustalet). 

The  main  part  reaches  the  northern  United  States  in  August,  usu- 
ally about  the  second  week;  the  last  leave  the  breeding  groimds  soon 
after  the  1st  of  September,  and  the  birds  are  seldom  seen  on  the  New 
England  coast  after  the  middle  of  October.  One  was  taken  at  Ossin- 
ing,  N,  Y.,  October  21,  1879  (Fisher),  and  a  late  migrant  was  token 
at  Lake  Drummond,  Virginia,  November  5,  1898  (Fisher). 
Baird  Bandpiper.    Piiobui  bamH  (Couee). 

Breeding  rajige. — The  Baird  sandpiper  has  been  found  breeding  at 
Point  Barrow,  Alaska  (Murdoch),  in  the  vicinity  of  Franklin  Bay, 
Mackenzie  (MacFarlane),  and  at  Cambridge  Bay,  Franklin  (Collinson). 
Tliese  localities  probably  represent  the  real  extremes  of  the  breeding 
range,  for  east  or  west  of  these  limits  the  species  is  known  very 
rarely  even  in  migration. 

Winter  range. — During  migration  the  Baird  sandpiper  has  been 
noted  near  the  summit  of  one  of  the  highest  mountains  of  Colorado  at 
14,000  feet  (Drew).  The  same  tendency  to  seek  a  high  attitude  is 
shown  in  the  winter  home,  for  this  species  has  been  taken  repeatedly 
in  the  high  mountains  of  northern  Chile  at  10,000  to  12,000  feet,  and 
one  specimen  was  secured  at  over  13,000  feet  altitude  (Sclater). 
Chile  seems  to  be  the  principal  winter  home  of  the  species,  and  it  has 
been  recorded  here  south  to  Talcahuano,  latitude  36°  30'  S.  (Sharpe). 
■  It  is  said  to  have  occurred  in  Patagonia  (Carbajal),  but  no  definite 
locality  is  given,  and  in  Argentina  it  seems  not  to  have  been  recorded 
south  of  Buenos  Aires  (Sclater  and  Hudson). 

Migration  range. — The  route  the  Baird  sandpiper  traverses  between 
its  winter  and  summer  homes  is  yet  to  be  determined.  In  spring 
migration  the  species  is  practically  unknown  east  of  the  Mississippi 
River,  and  is  abundant  on  the  coast  of  Texas,  on  the  plains,  and  in 
the  Rocky  Mountain  region.  Though  many  individuals  occur  in  the 
eastern  United  States  in  fall,  yet  the  bulk  retraces  its  spring  course 
and  leaves  the  United  States  to  the  southward  of  the  plains  r^on. 
It  has  been  noted  in  a  few  places  in  Mexico  in  fall:  Colonia  Garcia, 
Chihuahua,  September  4;  Chihuahua  City,  October  3  (Nelson);  San 
Jose  del  Cabo,  September  3-13  (Brewster);  Janos  River,  Chihuahua, 
September  5  (Wolfe) ;  Las  Vigas,  Jalapa,  September  (Sharpe) ;  and 
Zacatecas,  August  16  (Sharpe) ;  here  the  record  ends.  The  species  is 
not  recorded  for  Guatemala,  Honduras,  or  Nicaragua.  It  is  a  common 
fall  migrant  in  Ecuador  (Salvadori  and  Festa),  but  the  only  records 
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between  Mexico  and  Ecuador  are:  Volcano  Irazu,  Costa  Rica,  June  8 
(Cherrie);  La  EstrelJe  de  Cartago,  Costa  Rica,  November  5,  1907 
(Carriker);  and  Medellin, Colombia  (Sclater  and  SalviB),witiioiit  date 
of  observation.  * 

Not  many  years  ago  the  Baird  sandpiper  was  considered  merely 
aoddental  on  tbe  Atlantic  coast.  The  past  few  years  have  witnessed 
a  great  increase  of  data.  It  ia  now  known  to  be  a  r^rutar  and  not 
rare  tnigrant  east  to  Lake  Huron  (Wood),  Lake  Erie  (Todd),  and  the 
western  end  of  Lake  Ontario  (Nash),  and  there  are  50  or  more  printed 
records  for  the  Atlantic  coast  region,  from  Four  Mile  Run,  Va. 
(Matthews),  north  to  Digby,  Nova  Scotia  (Macoun).  What  becomes 
of  these  Atlantic  coast  birds  is  not  yet  known,  for  the  species  seems  to 
be  unrecorded  in  the  United  States  south  of  the  Ohio  River  and  east 
of  Mississippi,  and  is  not  known  in  the  West  Indies.  It  ranges  regu- 
larly west  to  British  Columbia  (Brooks),  but  to  the  southward  the 
flocks  seem  to  pass  inland  west  of  the  Sierra  and  are  common  in 
Nevada  (Ridgway)  and  Arizona  (Henshaw),  but  rare  in  California, 
where  it  has  been  taken  at  Point  Finos  (MailUard)  and  September  8, 
1904,  at  Pacific  Beach  (Bishop). 

Spring  migration. — The  Baird  sandpiper  is  a  much  earlier  migrant 
than  its  eastern  relative,  the  white-rumped.  It  appears  on  the  coast 
of  Texas  in  early  March  (Brown) ;  the  average  date  of  arrival  in  central 
Nebraska  is  March  24,  earliest  March  19,  1890  (Powell);  Loveiand, 
Colo.,  March  29,  1890  (Smith) ;  southern  British  Columbia,  April  29, 
1889,  and  1905  (Brooks);  Indian  Head,  Saskatchewan,  May  9,  1892 
(Macoun);  Fort  Resolution,  Mackenzie,  May  19,  1860  (Kennicott); 
near  Dyer,  Alaska,  May  15,  1882  (Hartlaub);  Kowak  River,  Alaska, 
May  20, 1899  (Grinnell) ;  Point  Barrow,  Alaska,  averse  of  three  years 
May  29,  earliest  May  28,  1898  (Stone).  The  date  of  arrival  at  Point 
Barrow  is  worthy  of  notice,  for  at  this  time  the  birds'  breeding  grounds 
on  the  tundra  were  covered  deep  with  snow,  and  it  had  to  wait  some 
weeks  before  it  could  begin  nestmg.  The  earUest  eggs  at  Fort 
Anderson  were  found  June  24,  1864  (MacFarlane) ;  the  next  year, 
young  were  noted  July  5,  and  downy  young  were  taken  at  Point 
Barrow  July  16,  1898  (Stone). 

The  species  remains  in  Ciiile  until  the  last  of  March  (Lane),  and  is 
common  in  Texas  to  the  middle  of  May  (Lloyd) .  A  late  migrant  was 
taken  June  1,  1003,  at  Iguala,  Guerrero  (Nelson  and  Goldman).  The 
last  usually  leave  Nebraska  before  the  first  of  June,  but  in  1900  one 
was  seen  at  Lincoln  on  June  29  (Wolcott).  The  last  was  noted  at 
Indian  Head,  Saskatchewan,  June  2,  IS92  (Macoun),  and  at  Fort 
Chipewyan,  Alberta,  June  1, 1893  (Russell). 

Fall  migraiion. — Several  flocks  already  in  fall  migration  were  seen 
at  Great  Slave  Lake,  Mackenzie,  July  10,  1901  (Preble).  Since  the 
earliest  young  are  not  hatched  until  the  first  week  in  July,  it  is  evident 
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that  these  flocks  of  July  10,  already  several  hundred  miles  south  of 
the  breeding  grounds,  must  consist  either  of  barren  birds  or  of  those 
that  bad  suffered  loss  of  their  eggs.  In  southern  British  Columbia, 
the  average  date  of  arrival  is  August  11,  earliest  August  6,  1888 
CBrooks) ;  near  Monterey,  Calif.,  August  25, 1897  (Mailliard) ;  southern 
Saskatchewan,  July  17,  1906  (Bishop) ;  southern  Manitoba,  July  23, 
1881  (Macoun);  Lincoln,  Nebr.,  August  0,  1900  (Wolcott);  southern 
Ontario,  July  28,  1891  (Nash);  Locust  Grove,  N.Y.,  August  18,  1885 
(Henahaw);  Boston  Harbor,  August  27,  1870  (Henshaw);  Montauk, 
N.  Y.,  August  14,  1907  (Braislin).  In  September  it  reaches  ita 
winter  home  in  southern  South  America. 

The  last  were  seen  at  Point  Barrow,  Alaska,  August  12, 1883  (Mur- 
doch), and  September  4,  1897  (Stone);  southern  British  Columbia, 
September  15,  1903  (Brooks);  Fort  Lyon,  Colo.,  September  28,  1885 
(Thome);  Lincoln,  Nebr.,  November  3,  1900  (Wolcott);  southern 
Ontario,  October  20,  1893  (Elliott);  New  Haven,  Conn.,  October  28, 
1887  (Woodruff);  Galapagos  Islands,  October  6,  1897  (Rotlischild  and 
Hartert). 

I>»aat  Sandpiper.    Pitobia  minulilla  (Vieill.). 

Breeding  range. — The  least  sandpiper  nests  in  the  far  north  to 
northern  Ungava  (Turner) ;  at  Cambridge  Bay  in  southern  Franklin 
(CoUinson);  the  coast  of  Mackenzie  (MacFarlane);  and  Kotzebue 
Sound,  Alaska  (Grinnell).  Unlike  most  of  the  Arctic  breeding  shore- 
birds,  it  breeds  also  quite  far  south  to  Sable  Island  (Oates) ;  Magdalen 
Islands  (Job);  northeastern  Quebec  (Audubon);  upper  Hamilton 
River,  Ungava  (Low) ;  Fort  Churchill,  Keewatin  (Preble) ;  Lake 
Marsh,  southern  Yukon  (Bishop);  and  in  Alaska  south  to  Yakutat 
Bay  (Merriam).  The  western  limit  of  the  breedii^  rai^e  in  Alaska 
is  not  yet  definitely  settled. 

Winter  range. — The  species  ia  recorded  without  exact  locality  from 
Chile  (Salvia),  has  been  taken  at  several  places  in  Peru  (Tacza- 
nowski),and  ranges  south  in  Brazil  to  Fernambuco  (Allen).  Thence 
it  is  known  throughout  northern  South  America,  Central  America, 
Mexico,  and  the  West  Indies,  the  coast  of  Georgia  (Helme),  rarely  in 
winter  to  North  Carolina  (Bishop),  southern  Texas  (Merrill),  southern 
Arizona  (specimen  in  United  States  National  Museum),  and  southern 
California,  north  at  leaat  to  Owen  Lake  (Fisher)  and  Humboldt  Bay 
(Townsend). 

Migraivm  range. — Beyond  the  known  breeding  range,  the  least 
sandpiper  is  found  in  fall  on  the  west  coast  of  Greenland  north  to  God- 
haven,  latitude  69°  (Walker);  at  Plover  Bay,  Siberia  (Bean).  It 
occurs  during  moat  if  not  all  the  summer  on  the  Alaska  Peninsula 
(Osgood)  and  on  the  Aleutian  Islands  west  to  Unalaska  (specimen 
in  United  States  National  Museum). 

Spring  migration. — ^Though  wintering  so  far  north,  this  species  is 
one  of  the  later  shorebirds  to  migrate.    Most  of  the  migrants  cross 
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the  llnitc<l  States  in  early  May,  as  shown  by  the  following  dates  of 
arrival:  Long  Island,  New  York,  average  May  4,  earliest  April  21, 
'  1906  0jatham);  eastern  Massachusetts,  average  May  8;  city  of 
Quebec,  average  May  2,  earUest  April  28,  1900  (Dionne);  Chicago, 
HI.,  average  May  8,  earliest  May  4,  1898  (Gault) ;  OberUn,  Ohio,  aver- 
age May  12,  earliest  May  8,  1905  (Jones);  southern  Ontario,  average 
May  15,  earliest  May  8,  1889  (Mcllwraith) ;  Ottawa,  Ontario,  average 
May  18, earliest  May  10, 1888  (White) ;  Onaga,  Kans.,  aver^eMayll, 
earliest  May  9,  1904  (Orevecoeur) ;  southern  Saskatchewan,  average 
May  J7,  earliest  May  12,  1903  (Harvey);  Fort  Kcsolution,  May  19, 
1860  (Kennicott);  Fort  Providence,  May  15,  1905  (Mills);  Fort  Simp- 
son, May  17,  1904  (Preble);  Loveland,CoIo.,  average  April  21,  earliest 
April  19,  1890  (Smith);  Cheyenne,  Wyo.,  average  April  28,  earliest 
April  23  1888  (Bond);  Newport,Oreg.,averagoApril  29,  earliest  April 
21,  1901  (Bretherton);  southern  British  Columbia,  average  April  22, 
eariiest  April  20, 1905  (Brooks) ;  Nulato,  Alaska,  May  1 1, 1867  (Dall) ; 
Kowak  River,  Alaska,  May  15,  1899  (Grinnell). 

Eggs  were  token  near  Fort  Anderson,  Mackenzie,  June  21,  1S62; 
June  24,  1863,  and  June  30,  1864  (MacFarlane) ;  Yakutat  Bay, 
Alaska,  June  21,  1899  (Merriam);  downy  young  at  Lake  Marsh, 
Yukon,  July  2,  1899  (Bishop),  and  an  egg  ready  to  lay  at  the  Kowak 
River,  Alaska,  Juno  1,  1899  (Grinnell). 

Fall  migration.— Tho  following  dates  of  arrival  show  how  very 
early  some  individuals  of  the  species  must  start  southward:  Sitka, 
Alaska,  common  July  2,  1896  (Grinnell);  southern  British  Columbia, 
July  2,  1889  (Brooks);  North  Dalles,  Wash.,  July  4,  1897  (Fisher); 
near  San  Diego,  Calif.,  July  13,  1894  (Meams);  Fort  Bridger,  Wyo., 
July  13,  1858  (Drexler);  Lincoln,  Nebr.,  July  14,  1900  (Wolcott); 
Detroit,  Mich.,  July  9,  1905  (Swales),  July  7,  1906  (Tavemer) ;  near 
Toronto,  Ontario,  July  4,  1891  (Nash);  Lexington,  Ky.,  July  16, 
1905  (Dean);  Ix)ng  Island,  New  York,  average  July  8,  earliest  July 
6,  1898  (Worthington) ;  Bahamas,  July  16,  1903  (Riiey),  July  18, 
1904  (Allen);  the  Lesser  Antilles, the  middle  of  July  (F^den);  off 
the  coast  of  Venezuela,  July  23,  1892  (Hartert). 

Some  dates  of  the  last  seen  are:  Cape  Blossom,  Alaska,  August  10, 
1898  (Grinnell);  southern  British  Columbia,  average  September  11, 
latest  September  18,  1903  (Brooks);  Aweme,  Manitoba,  average  Sep- 
tember 4,  latest  September  26, 1899  (Criddle);  Long  Island,  New  York, 
September  17,  1905  (Latham);  Erie,  Pa.,  October  3,  1895  (Todd); 
Back  River,  Maryland,  November  3,  1894  (Kirkwood). 
Lon^toed  Stint.    Puo&ia  (bmuicermt  (Horsf,). 

The  lot^-toed  stint  is  a  species  of  eastern  Asia,  accidental  in 
North  America.  It  breeds  in  eastern  Siberia,  Kamchatka,  Bering 
Island,  and  south  to  the  Kurile  Islands;  west  probably  to  the  valley 
of  the  Lena  River.    This  statement  of  breeding  range  is  based  on 
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the  occurrence  of  the  species  in  summer,  since  the  nest  and  egga  are 
still  unknown.  The  species  passes  south  for  the  winter,  through 
China  and  Japan,  to  Australia,  the  Malay  Archipelago,  Burma,  and 
India.  The  only  record  in  North  America  is  of  a  sii^le  specimen 
taken  June  8,  1885,  on  Otter  Island,  Alaska  (Ridgway). 

[Cooper  Sandpiper.     Pitolna  eaoperi  (Baird), 
He  Cooper  eandpiper  is  kooim  only  from  the  single  specimen  nov  in  the  National 
Hitteum,  taken  in  Hay,  1S33,  on  Long  Island.    I^e  statua  of  the  species  is  still  in 
doubt.] 

Donlin.    Pelidaa  alpma  (Linn.). 

The  dunlin,  an  Old  World  species,  has  been  noted  a  few  Umea  in 
North  America.  A  specimen  was  taken  October  20,  1842,  at  Wash- 
ington, D.  C,  and  two  days  later  a  second  was  secured  (Smith) ;  one 
was  captured  September  15,  1892,  at  Shinnecock  Bay,  Long  Island, 
New  York  (Young),  and  one  August  11,  1900,  at  Chatham,  Mass. 
(Howe  and  Allen).  There  are  less  certain  records  of  its  occurrence 
in  the  r^on  of  Hudson  Bay  (Blakiston).  There  seems  to  be  no 
sure  record  for  Greenland,  tliough  the  r^ular  breeding  range  extends 
west  to  England,  Scotland,  and  Iceland.  The  species  breeds  east 
to  Turkestan  and  probably  to  the  vattey  of  the  Yenisei,  and  north  to 
the  islands  of  the  Arctic  coast.  It  winters  from  Great  Britain  and  the 
Caspian  Sea  south  to  northern  Africa  and  India. 

Ked-bitoked  Satidp^«r.    Ptlidna  alpirui  Mutofuio  (Vieill.). 

Breeding  range. — The  red-backed  sandpiper  has  two  well-defined 
breeding  areas  corresponding  in  general  to  the  Atlantic  and  Pacific 
winter  ranges.  The  birds  of  the  Atlantic  coast  breed  from  north- 
eastern Ungava  (Woiz)  and  C&pe  Fullerton,  Hudson  Bay  (Low),  north 
to  Beliot  Strait  (McCiintock) .  A  few  (of  either  this  form  or  the  last) 
breed  on  the  west  coast  of  Greenland,  from  which  country  there  are 
e^;s  in  the  United  States  National  Museum.  The  birds  of  the  Pacific 
coast  breed  in  Alaska  from  the  mouth  of  the  Yukon  (Nelson)  north 
to  Point  Barrow  (Murdoch),  and  on  much  of  the  northern  coast  of 
Siberia  west  possibly  to  Yenisei  River  (Seebohm).  The  r^on  of 
intergradation  along  the  coast  of  Siberia  is  not  yet  definitely  deter- 
mined. These  two  breeding  areas  ate  separated  by  nearly  1,500 
miles  of  Arctic  coast,  from  Point  Barrow  to  the  Boothia  Peninsula, 
and  throughout  this  whole  r^on  there  seems  to  be  no  certain  record 
of  the  occurrence  of  the  red-backed  sandpiper.  If  it  does  occur,  it 
must  be  very  rare,  and  the  probability  that  it  does  not  is  increased  by 
the  fact  that  the  species  is  not  known  as  a  migrant  in  the  region 
immediately  to  the  south.  It  is  abundant  as  a  m^ant  along  the 
west  coast  of  Hudson  Bay  (Preble)  and  has  been  taken  at  Dawson, 
Yukon  (Cantwell),  but  as  yet  is  unrecorded  in  the  intervening  districts. 

Wivier  range. — Few  of  the  shorebirds  go  so  short  a  distance  to  the 
southward  as  the  red-backed  sandpiper.    It  is  common  in  winter 
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aa  far  south  aa  central  Florida  (Scott),  imd  has  been  recorded  once  in 
the  Bahamas  (Todd).  On  the  coast  of  Texas  it  ranges  to  the  mouth 
of  the  Rio  Grande  (Merrill),  but  is  not  yet  known  in  northeastern 
Mexico.  On  the  Pacific  coast  it  is  abundant  south  to  southern  Lower 
California  (Belding),  but  seems  not  to  pass  farther  south.  The  only 
record  south  of  the  region  just  outlined  is  that  of  a  specimen,  imdoubt- 
edly  a  stra^ler,  taken  May  23,  at  Momotomba,  Nicaragua  (specimen 
in  British  Museum).  During  the  winter  the  species  remains  north 
to  the  coasts  of  North  Carolina  (Bishop),  New  Jersey,  casually 
(Stone),  Louisiana  (Beyer),  Texas  (Carroll),  and  at  least  to  central 
Washington  (Bowles).  The  Siberian  birds  of  this  form  winter  from 
Japan  and  China  to  the  Malay  Archipelago. 

Spring  migration.— Most  of  the  spring  movements  occur  in  May, 
but  a  few  early  birds  press  northward  in  April:  Long  Beach,  New 
Jersey,  April  17,  1877  (Scott);  Long  Island,  New  York,  April  3, 
1882  (Chapman);  Erie,  Pa.,  April  21,  1900  (Todd).  On  the  Atlantic 
coast  north  of  Massachusetts  the  species  is  not  so  common  in  spring 
as  in  fall,  while  around  the  Great  Lakes  the  reverse  is  the  case.  The 
main  body  of  the  Atlantic  coast  birds  seem  to  reach  th^  breeding 
grounds  by  way  of  the  Great  Lakes  and  Hudson  Bay.  Along  this 
route  they  are  late  migrtmte,  reachii^  southern  Ontario  on  the  average 
May  20,  eariiest  May  13,  1905  (Tavemer). 

The  Pacific  coast  birds  appeared  in  southern  British  Columbia 
April  25,  1888  (Brooks),  and  April  26,  IS89  (Brooks);  one  was  seen 
as  early  as  April  2,  1897,  at  Howcan  (Cantwell),  in  the  extreme 
southern  part  of  Alaska.  Other  dates  of  spring  arrival  are:  Fort 
Kenai,  May  16,  1869  (Osgood);  Kiguhk  Mountains,  May  17,  1905 
(Anthony);  Dawson,  Yukon,  May  24,  1899  (Cantwell);  Point  Bar- 
row, Alaska,  May  31,  1882  (Murdoch),  May  29,  1883  (Murdoch),  and 
June  2,  1898  (Stone). 

None  were  noted  in  Lower  California  after  May  10  (Belding),  but 
in  central  Florida  they  have  been  recorded  as  late  as  June  2,  1886 
(Scott),  and  in  'southern  Ontario  the  average  date  of  the  last  seen 
is  June  4,  latest  June  13,  1891  (Nash). 

Eggs  have  been  taken  at  the  mouth  of  the  Yukon,  June  6,  1879 
(Nelson) ;  Cape  Prince  of  Wales,  June  27,  1898  (Grinnell) ;  and  at 
Point  Barrow,  June  22,  1883  (Miu*doch).  At  this  last  locahty  the 
^gs  in  some  seasons  must  be  laid  earlier  than  the  above  date,  for  in 
1898  downy  young  were  taken  July  6  (Stone). 

Fall  migration. — Early  fall  migrants  were  passing  south  July  19, 
1 900,  along  the  west  shore  of  Hudson  Bay,  near  York  Factory  (Preble) , 
and  two  weeks  later  they  were  enormously  abundant,  showing  that 
this  is  one  of  the  principal  routes  in  fall  migration.  Since  the  species 
is  not  common  in  the  Mississippi  Valley  and  is  comparatively  rare  in 
western  Ontario  in  the  fall,  it  is  evident  that  many  of  these  Hudson 
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Bay  birds  turn  eastward  to  the  Atlantic  coast.  An  early  arrival 
appeared  on  Long  Island,  New  York,  July  17,  1897  (Worthington) , 
but  the  usual  time  of  arrival  is  a  mouth  or  more  later;  Hayward, 
Calif.,  August  3,  1889  (Emerson);  Point  de  Monts,  Quebec,  August 
28,  1883  (Memam) ;  Plymouth,  Mass.,  September  17,  1852  (Browne) ; 
Erie,  Pa.,  September  21,  1875  ^onett);  Washington,  D.  C,  Sep- 
tember 25,  1894  (Hasbrouck). 

The  last  deserted  the  breeding  grounds  at  Point  Barrow,  Alaska, 
September  7,  1882  (Murdoch);  September  4,  1897  (Stone).  The 
last  have  been  noted  at  St.  Geoi^ge  Island,  Alaska,  October  3,  1899 
(Bishop);  Bering  Island,  October  25,  1SS4  (Grebniteky) ;  Chicago, 
HI.,  November  3,  1906  (Ferry);  Oberlin,  Ohio,  October  27,  1906 
(Jones);  St.  Clair  Flats,  Michigan,  November  20,  1904  (Blain);  Otta- 
wa, Ontario,  average  October  4,  latest  October  29,  1889  (White); 
Portland,  Me.,  November  11,  1906  (Eastman);  Barnstable,  Mass., 
December  23,  1903  (Howe);  Comox,  British  Columbia,  December  5, 
1903  (Brooks). 

Onrlew  Sandpiper.    Erolia/errtigiTiea  (BrUnn.). 

The  curlew  sandpiper  breeds  only  in  the  Eastern  Hemisphere,  but 
wanders  not  infrequently  to  the  Atlantic  coast  of  North  America. 
The  only  eggs  so  far  known  were  taken  July  3,  1897,  in  the  delta  of 
the  Yenisei  River,  Siberia  (Newton),  and  June  24-July  6,  1900,  on 
the  northwestern  coast  of  the  Taimyr  Peninsula,  Siberia  (Dresser). 
It  is  probable  that  all  Greenland  records  for  this  species  are  erro- 
neous, and  that  the  only  reliable  record  in  Arctic  America  is  that  of 
the  single  individual  taken  June  8,  1883,  at  Point  Barrow,  Alaska 
(Murdoch).  On  the  Atlantic  coast  of  America  it  has  been  recorded 
about  twenty  times  from  Halifax,  Nova  Scotia  (Jones),  to  Cape  May, 
N.  J.  (Abbott).  A  few  dates  are  in  May,  but  the  larger  part  are  in 
the  fall  from  August  to  October.  One  specimen  was  taken  about 
1886  in  the  interior  at  Toronto,  Ont.  (Fleming).  The  species  has 
been  recorded  from  Grenada  Island,  West  Indies  (Cory),  and  there 
is  a  specimen  in  the  British  Museum  said  to  have  been  taken  in  eastern 
Patagonia. 

In  winter  the  curlew  sandpiper  raises  south  to  southern  Africa, 
India,  the  Malay  Archipel^o,  and  Australia.  During  migration  it 
has  been  noted  in  the  Philippines  and  China,  and  west  to  Great 
Britain. 

Spoon-UU  Sandpiper.    Eiaynorhjpichu* pyffmmu  (Linn.). 

The  Spoon-bill  sandpiper  inhabits  the  Eastern  Hemisphere  and 
ranges  in  summer  to  northeastern  Siberia.  It  migrates  through  Japan 
and  China  and  winters  as  far  south  as  Burma  and  India.  One  was 
taken  in  1349  on  the  Choris  Peninsula  of  Alaska — the  only  record  for 
the  Western  Hemisphere. 
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BemipaliaRtail  Sandpiper.    EreuneUi  ptuUlut  (LioD.). 

Breeding  range. — The  semipalmsted  sandpiper  breeds  in  Ungava 
at  Okak  (Crandall)  and  south  to  Fort  Qeoi^e  (Drexler),  and  also  on 
the  Barren  Grounds  from  Hudson  Bay  (Eifrig)  west  to  Franklin  Baj 
(MacFarlane) ,  along  the  Arctic  coast  to  Kotzebue  Sound,  Alaska 
(Grinnell),  and  south  on  the  western  coast  of  Alaska  to  St.  Michael 
(specimens  in  United  States  National  Museum). 

WiTiier  range. — It  winters  mainly  in  eastern  South  America,  south 
to  Patagonia  (latitude  43°  S.)  (Seebohm),  and  thence  north  through 
Central  America  and  the  West  Indies  to  eastern  Mexico  (Sumichrast) , 
southern  Texas  (Refugio  County;  Carroll),  Florida  (Scott),  and  the 
coast  of  (jleot^a  (Helme)  and  South  Carolina  (specimen  in  United 
States  National  Museum). 

Migration  range. — The  semipalmated  sandpiper  is  a  rare  spring 
but  on  abundant  fall  migrant  along  the  whole  Atlantic  coast.  It  is  a 
common  fall  migrant  through  the  Bermudas  (Hurdis),  Bahamas 
(Bryant),  and  the  West  Indies  east  of  Cuba.  It  is  common  both 
spring  and  fall  in  the  Mississippi  Valley,  becoming  less  common  west- 
ward to  the  eastern  base  of  the  Rocky  Mountains,  and  west  of  the 
mountains  to  western  British  Columbia  (Brooks),  Sitka,  Alaska  (Bis- 
chofl),  Cbok  Inlet  (Chapman),  Norton  Sound  (McGregor),  St.  Paul 
Island  (Palmer),  and  the  coast  of  northeastern  Siberia  (Nelson).  It 
has  occurred  in  migration  on  the  coast  of  Peru  (Salvin). 

Spring  Tnigration. — Almost  all  the  spring  records  for  the  Atlantic 
coast  are  in  May,  while  migration  in  the  Mississippi  Valley  b^ins  in 
April:  Camden,  Ind.,  average  of  three  years  April  21,  earliest  April 
18,  1886  (Groninger);  Keokuk,  Iowa,  average  of  eight  years  April 
30,  earliest  April  19,  1898  (Currier) ;  Fort  Lyon,  Colo.,  April  25,  1886 
(Thome);  Indian  Head,  Saskatchewan, May  16, 1892  (Macoun);  Fort 
Chipewyan,  Alberta,  May  24,  1901  (Preble);  Great  Bear  Lake,  Mac- 
kenzie, May  24,  1826  (Richardson);  Kowak  River,  Alaska,  May  29, 
1899  (Grinnell).  Nonbreeding  birds  are  found  here  and  there  in 
summer  from  Wisconsin  (Kumlien  and  HoUister)  to  Massachusetts 
(Howe  and  Allen). 

Eggs  have  been  taken  at  Fort  Geoi^e,  Ungava,  June  24,  1860 
(Drexler);  Franklin  Bay,  Mackenzie,  June  30,  1864  (young  July  5, 
1865),  (MacFariane) ;  St.  Michael,  Alaska,  June  9,  1880  (specimens 
in  United  States  National  Museum) ;  and  young  just  hatched  at  Cape 
Blossom,  Alaska,  June  30,  1898  (Grinnell). 

Fall  migraHon. — Like  so  many  other  sandpipers  the  semipalmated 
begins  to  move  south  so  eariy  that  it  appears  in  the  United  States  in 
July;  southern  Mississippi,  average  of  three  years  July  16,  earliest 
July  10,  1905  (Brodie  and  Kopman);  Femandina,  Fla.,  July  14, 1906 
(Worthington) ;  Porto  Rico,  August  11,  1901  (Bowdish);  La  Guaira, 
Venezuela,  August  10  (Robinson  and  Richmond),  and  Morajo,  Brazil, 
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August  4  (Allen).  Specimens  were  taken  July  3,  1907,  at  Coronado 
de  Terraba,  Costa  Kica  (Carriker),  but  these  may  have  been  non- 
breeders  that  had  not  made  the  northward  journey.  Young  birds 
migrate  about  a  month  later,  and  it  is  probably  these  that  afford  the 
following  average  dates:  North  River,  Prince  Edward  Island,  August 
8  (Bain);  Long  Island,  New  York,  August  10  (Worthington) ;  Beaver 
Pa.,  August  14  fTodd);  Keokuk,  Iowa,  August  18  (Currier). 

The  average  date  of  the  last  one  seen  at  Point  Barrow,  Alaska,  is 
August  15,  latest  August  18,  1882  (Murdoch);  Herschel  Island, 
Yukon,  August  2,  1894  (Russell) ;  York  Factory,  Keewatin,  August 
26,  1900  (Preble) ;  Ottawa,  average  of  the  last  one  seen  September  9, 
latest  September  17,  1892  (White);  Lewiston,  Me.,  October  17,  1900 
(Johnson);  Ossining,  N.  Y.,  October  20,  1885  (Fisher);  Washington, 
D.  C,  October  26,  1887  (Richmond). 

Western  Sandpiper.     Ereu-ntUi  mauri  Cabania. 

Breeding  range. — ^The  western  sandpiper's  breeding  range,  as  at 
present  known,  is  a  narrow  strip  along  the  nortliwcstcrn  coast  of 
Alaska  from  the  mouth  of  the  Yukon  (specimens  in  United  States 
National  Museum)  to  Cape  Prince  of  Wales  (Grinnell), 

Winter  raiw^c— Though  breeding  only  on  tlie  northwest  coast,  this 
sandpiper  is  common  in  winter  on  the  Atlantic  coast  from  North 
Carolina  (Bishop)  to  Florida  (Scott).  This  long  migration  across  the 
continent  to  the  southeastward  from  the  breeding  grounds  is  very- 
remarkable,  and  is  not  paralleled  in  tlie  case  of  any  other  shorebird. 
It  is,  however,  comparable  with  the  migration  of  several  species  of 
ducks  from  the  Mackenzie  Valley  to  Chesapeake  Bay.  The  species 
also  winters  from  La  Paz,  Lower  California  (specimen  in  National 
Museum),  to  southern  Mexico  (Lawrence),  Guatemala  (Sharpe),  Co- 
lombia (Ridgway),  and  Venezuela  (Robinson),  and  undoubtedly  to 
the  Lesser  Antilles,  but  its  distribution  in  the  West  Indies  is  not  yet 
known  with  any  accuracy. 

Migration  range. — In  passing  from  the  summer  to  the  winter  home, 
the  western  sandpiper  comes  east  to  the  Atlantic  coast  at  least  as  far 
north  as  Massachusetts  (Henshaw),  and  sometimes  is  quite  common 
in  the  fall  on  Lot^  Island  (Braislin)  and  the  coast  of  New  Jersey 
(Baily).  The  strange  fact  is  that  there  are  no  corresponding  records 
from  the  interior  to  indicate  the  route  by  which  these  birds  reach 
New  England.  The  species  seems  not  to  be  known  north  of  southern 
Wisconsin  (Kumlien  and  Hollister),  Colorado  (Osburn),  and  southern 
Wyoming  (specimen  in  National  Museum),  while  in  all  of  the  Missis- 
sippi Valley  between  the  river  and  the  Rocky  Mountains  the  species 
is  so  very  rare  as  to  make  it  improbable  tiiat  any  large  part  of  the 
New  England  birds  migrate  through  this  section.  In  fall  migra- 
tion the  species  is  known  west  in  the  Aleutians  to  Unalaska  Island 
(Palmer). 
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Spring  migration. — Along  the  Atlantic  coast  the  species  is  almost 
unknown  in  spring  north  of  its  winter  range;  the  few  known  occur- 
rences are  in  May.  To  the  westward  some  dates  of  spring  arrival  are: 
Galveston,  Tex.,  March  24,  1891  (Singley);  San  Pedro  River,  Arizona, 
April  17,  1902  (Howard);  Monterey,  Calif.,  April  6,  1903  (Bren- 
inger);  Redwood  City,  Calif.,  April  14, 1907  (CarrigerandPembertoD); 
Corvallis,  Oreg.,  April  21,  1899  (Woodcock);  southern  British  Colum- 
bia, April  26,  1S89,  and  April  20,  1905  (Brooks);  Fort  Kenai,  Alaska, 
May  12,  1869  (Bischoff);  St.  Michael,  May  28,  1874  (Turner). 

Most  of  the  individuals  have  left  southern  Lower  California  by 
May  10  (Belding)  and  the  northern  part  by  the  middle  of  the  month 
(Kaedit^).  The  species  was  still  present  at  Owen  Lake,  California, 
June  1,  1891  (Fiaher).  Eggs  have  been  found  at  the  mouth  of  the 
Yukon  June  6  (specimens  in  United  States  National  Museum)  and 
near  Cape  Prince  of  Wales,  June  28,  1898  (Grinnell). 

FaU  migration. — The  first  fall  migrants  were  noted  at  Tulare  Lake, 
California,  July  7-8,  1907  (Goldman),  and  the  species  was  taken  off 
the  coast  of  Venezuela  July  7,  1895  (Robinson).  The  first  of  these 
records  probably  represents  birds  in  migration;  the  other,  non- 
breeders  that  had  summered  far  south  of  the  breeding  grounds. 
Some  other  fall  records  are:  Southern  British  Columbia,  avenge  of 
five  years  August  14  as  the  date  of  fall  arrival  (Brooks) ;  Semiahmoo 
Bay,  Washington,  July  15,  1857  (Kennerly);  Santa  Barbara,  Calif., 
July  3,  1875  (Sharpe) ;  Fort  Bridger,  Wyo.,  July  13,  1858,  (Drexler) ; 
near  Arco,  Idaho,  July  25,  1890  (Merriam);  Rockport,  Tex.,  August 
12,  1905  (Howell);  Monomoy  Island,  Massachusetts,  July  -19,  1888 
(Brewster);  Charleston,  S,  C,  about  July  8  (Wayne);  Haiti,  July  !1, 
1883  (Stone) ;  San  Mateo,  Tehuantepcc,  August  7,  1869  (specimen  in 
United  States  National  Museum).  The  latest  date  in  southern 
British  Columbia  is  September  11,  1889  (Brooks);  Hayward,  Calif ., 
November  4,  1889  (Emerson);  Monomoy  Island,  Massachusetts, 
September  19,  1888  (Brewster);  Cape  May  County,  N.  J.,  September 
15, 1895  (Baily);  Washington,  D.  C,  September  22, 1894  (Haabrouck). 
Sanderling'.    Calidri*  letuoptuta  (Pallas). 

Breeding  range. — The  eanderhng  is  a  Cosmopolite,  breeding  and 
wintering  in  both  hemispheres.  It  is  known  to  breed  north  to 
Point  Barrow,  Alaska  (Stone),  Melville  Island  (Fisher),  Grinnell  Land 
(Feilden),  both  coasts  of  Greenland  (Bessels  and  Winge),  the  Taimyr 
Peninsula,  Siberia  (Walter),  and  undoubtedly  breeds  on  the  New 
Siberian  Islands  (Newcombe).  It  breeds  south  to  Iceland  (Gates),  to 
Cape  FuUerton,  Hudson  Bay  (Low),  and  to  Franklin  Bay,  Mackenzie 
(MacFarlane), 

Winter  range. — Some  sanderlings  pass  in  winter  to  central  Ai^n- 
tina  (Tambo  Point,  44°  S.:  Dumford),  and  to  Talcahuano,  central 
CSiile  (Sharpe),  8,000  miles  from  the  nearest  breeding  grounds;  while 
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others'  remain  as  common  winter  residents  on  the  Atlantic  coast  of 
the  southeastern  United  States  north  to  North  Carolina  (Smithwick) 
and  casually  even  to  Massachusetts  (Mackay).  The  species  winters 
on  the  coast  of  Texas  (Merrill)  and  on  the  Pacific  coast  regularly  to 
central  California  (Cooper)  and  occasionally  to  Washington  (Cooper 
and  Suckley) . 

It  occurs  in  fall  migration  on  the  Hawaiian  Islands,  where  it  has 
heen  taken  from  September  25  to  October  14  and  where  a  few  may 
winter  (Henshaw). 

The  sanderlingB  of  the  eastern  hemisphere  winter  from  the  Mediter- 
ranean and  Japan  south  to  southern  Africa,  the  Malay  Archipelago, 
and  Oceania. 

Miffration  range. — The  sanderling  is  common  on  the  coasts  of  the 
world  and  on  the  lai^er  inland  waters.  It  is  abundant  on  both  coasts 
of  North  America  and  common  on  the  Great  Lakes.  It  has  been 
-  recorded  in  migration  from  almost  every  State  of  the  Union,  but  is 
quite  rare  in  all  the  district  between  the  Great  Lalies  and  the  Pacific 
coast. 

Spring  migration. — The  northward  movement  begins  in  March, 
bringing  the  species  the  latter  part  of  this  month  to  the  New  England 
coast  and  to  the  central  Mississippi  Valley.  Further  advance  is  so 
slow  that  the  sanderling  is  among  the  later  birds  to  arrive  at  the 
breeding  grounds,  which  are  reached  the  first  week  in  June.  Some 
dates  of  spring  arrival  are;  Fort  Simpson,  Mackenzie,  May  29,  1904 
(Preble);  Point  Barrow,  Alaska,  latitude  71°,  June  2,  1882  (Mur- 
doch), June  6,  1898  (Stone);  Prince  of  Wales  Strait,  73°,  June  7, 
1851  (Armstrong);  Bay  of  Mercy,  74°,  June  3,  1852  (Armstrong); 
Winter  Island,  66°,  June  10,  1822  (Lyon);  Igloolik,  69°,  June  16, 
1823  (Parry);  Grinnell  Land,  82°  33',  June  4,  1876  (Feildea);  west 
coast  of  Greenland  at  72°,  May  29,  1850  (Sutherland);  at  78°,  June 
5,  1854  (Kane);  Taimyr  Peninsula,  Siberia,  74°,  June  4  (Seebohm). 
Specimens  were  taken  in  Chile  in  May  (Schalow) ;  in  British  Honduras 
May  18-30  (Sfllvin);  southern  Florida,  May  25  (Scott);  the  coast  of 
New  Jersey,  June  13  (Abbott).  The  species  remains  regularly  on 
the  New  England  coast  and  about  the  Great  Lakes  until  the  first 
week  in  June.  The  fact  that  nonbreeders  remain  through  the  summer 
far  south  of  the  nesting  grounds  has  probably  furnished  the  basis 
for  the  reports  of  the  breeding  of  the  species  south  of  the  Aretic 
coast. 

The  first  eggs  known  to  science  were  taken  Jime  29,  1863,  near 
Franklin  Bay,  Mackenzie  (MacFarlane),  a  locality  where  the  species 
is  very  rare.  The  most  northern  known  ^gs  were  taken  June  24, 
1876,  near  the  north  coast  of  Grinnell  Land,  at  latitude  82°  33' 
(Feilden).  Eggs  were  taken  in  July  at  Thank  God  Harbor,  Green- 
land (Bessels),  and  both  late  Jtine  and  early  July  on  the  Taimyr 
Peninsula,  Siberia  (Walter), 
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Fall  migroHon.. — ^The  sanderliiig  was  seen  off  the  coast  of  Venezuela 
July  7,  1895  (Robinson),  but  regular  fall  migration  doea  not  begin 
until  some  weeks  later,  as  shown  by  the  following  dates  of  fall  arrival, 
which  in  each  case  are  considerably  earlier  than  the  average:  Big 
Stick  Lake,  Saskatchewan,  July  19,  1906  (Bent);  Lincoln,  Nebr., 
August  7,  1900  (Wolcott);  Toronto,  Ontario,  July  16,  1898  (Nash); 
Newfoundland,  August  2,  1887  (Palmer);  Erie,  Pa.,  July  27,  1900 
(Todd);  Long  Island," New  York,  July  20,  1900  (Scott);  San  Mateo, 
Tehuantepec,  August  5,  1869  (Sumichrast) .  The  last  was  seen  at 
Point  Barrow,  August  27,  1897  (Stone) ;  St.  Michael,  Alaska,  Septem- 
ber 11,  1899  (Bishop);  Homer,  Alaska,  August  29,  1901  (Chapman); 
Prince  of  Wales  Strait,  August  30,  1850  (Armstrong) ;  Grinnell  Land, 
about  August  31,  1882  (Greely);  Prince  Edward  Island,  October  30, 
1887  (Bain);  Montreal,  Canada,  October  7,  1889  (Wintle);  Lincoln, 
Nebr.,  October  4,  1898  (Bruner,  Wolcott,  and  Swenk);  Ottawa,  On- 
tario, October 22, 1887  (White);  Erie,  Pa.,  November  17, 1902  (Todd). 
Karbled  Qodwit.    Limota/edoa  (Linn.). 

Breeding  range. — Formerly  the  marbled  godwit  was  a  common 
breeder  in  northern  Nebraska  (Say),  in  northern  Iowa  south  to  about 
latitude  43°  (Preston),  and  a  few  undoubtedly  nested  in  Wisconsin, 
at  about  the  same  latitude  (Kumlien  and  Hollister).  It  is  not  prob- 
able that  the  species  now  breeds  in  either  State,  and  the  principal 
summer  home  at  the  present  time  is  from  northern  North  Dakota 
(Rolfe)  to  the  valley  of  the  Saskatchewan  (Bent). 

Winter  range. — ^The  species  passes  south  in  winter  to  southern 
Guatemala  (Salvin)  and  Belize  (Sclater  and  Salvin),  and  remains  as 
far  north  as  southern  Lower  California  (Forrer)  and  the  coasts  of 
Louisiana  (Beyer),  Florida  (Scott),  and  Georgia  (Worthington). 

Migration  ra7ige.—On  the  way  from  the  summer  home  to  the  winter, 
some  individuals  formerly  took  a  course  almost  due  east  and  appeared 
in  the  Maritime  Provinces  of  Canada  (Mecoun)  and  on  the  coast  of 
New  England  (Brown),  becoming  more  common  to  the  south  until  it 
would  hardly  have  been  called  rare  on  Long  Island  and  the  New 
Jersey  coast.  At  the  present  time  it  is  almost  unknown  on  the 
Atlantic  coast  north  of  Florida.  There  seem  to  be  no  winter  records 
of  the  species  in  the  West  Indies,  but  as  a  rare  visitant  in  fall  migra- 
tion it  has  been  recorded  from  Cuba  (Gundlacb),  Porto  Rico  (Gund- 
lach),  Grenada  (Wells),  Carriacou  (Wells),  and  Trinidad  islands 
(Leotaud). 

A  migration  also  takes  place  westward  to  the  Pacific  coast.  Though 
the  species  is  not  known  to  breed  ^vithin  several  hundred  miles  of  the 
Rocky  Mountains,  yet  it  has  been  noted  on  the  coast  of  southern 
Alaska  (Osgood)  nearly  a  thousand  miles  west  of  the  nearest  breeding 
grounds.  This  species  therefore  presents  the  tmique  spectacle  of  a 
bird  breeding  in  the  middle  of  the  American  continent  and  migrating 
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directly  east  and  directly  west  to  the  oceeo  coasts.  A  wanderer  was 
taken  at  Point  Barrow,  Alaska,  August  26,  1897  (Stone),  and  several 
specimens  have  been  taken  on  Hudson  Bay  (Preble).  lodividtiais 
probably  sometimes  winter  in  California,  as  one  was  taken  at  Hum- 
boldt Bay,  December  7,  1885  (Townsend),  and  at  Lake  Elsinore, 
February,  1902  (Nordhoff). 
■  Spring  migraii&n. — ^The  marbled  godwit  is  among  the  earlier 
migraDts  of  the  shorebirds;  it  reaches  central  Illinois  in  early  April 
(Griffin);  Heron  Lake,  Minnesota,  average  April  12,  earliest  April  8, 
1889  (Miller);  lincoln,  Nebr.,  April  18,  1899  (Wolcott);  Loveland, 
Colo.,  average  April  27,  earliest  April  20,  1887  (Smith);  Shoalwater 
Bay,  Washington,  April  13,  1854  (Cooper);  southern  Manitoba, 
average  May  1,  earliest  April  29,  1901  (Wemyss);  southern  Sas- 
katchewan, average  May  3,  eorlieet  April  16,  1907  (Lang).  Nearly 
all  of  the  few  spring  records  on  the  Atlantic  coast  are  in  May. 

Eggs  have  been  found  at  Oakland  Valley,  Iowa,  April  20,  1878 
(Rice);  Winnebago,  Iowa,  May  6,  1871  (Krider);  Miner  County, 
S.  Dak.,  May  16,  1892  (Fatten);  Mionewaukan,  N.  Dak.,  May  22, 
1892  (Rolfe);  in  Grant  County,  Minn.,  May  24,  1876  (Sonnett);  and 
in  southern  Saskatchewan,  May  29, 1905  (Bent).  The  birds  and  their 
young  were  common  June  8,  1820,  near  the  mouth  of  the  Loup  Fork 
of  the  Platte,  Nebraska  (Say). 

FaU  miffration, — The  return  movement  begins  in  July,  since 
migrants  have  been  taken  at  Ugaahik,  Alaska,  July  16, 1881  (Osgood), 
on  the  New  Jersey  coast  Iat«  in  the  month  (Stone),  and  on  Pea  and 
Bodie  islands,  North  Carolina,  July  11,  1904  (Bishop).  A  gunner 
who  shot  for  the  market  near  Newport,  R.  I.,  obtained  only  26  of 
these  godwits  during  eight  seasons,  the  extreme  dates  ranging  from 
August  6,  1873,  to  October  2,  1868  (vSturtevant).  The  latest  date 
in  Colorado  is  October  1,  1874  (Henshaw). 

Pftdflo  Oodwit.    Limom  lapponica  baueri  Naum. 

The  principal  breeding  range  of  the  Pacific  godwit  is  in  northeastern 
Siberia,  but  a  few  individuals  cross  to  Alaska  and  breed  from  Un- 
alaska  (Datl)  to  Kotzebue  vSound  (Grinnell),  After  the  breeding 
season  some  wander  northward  to  Point  Barrow  (Murdoch).  They 
arrive  on  their  breeding  grounds  early  in  May  (Nelson),  and  are  among 
the  earliest  of  the  waders  to  begin  the  fall  migration  (Nelson).  The 
latest  oue  seen  at  Point  Barrow  was  August  18  (Murdoch),  and 
early  in  September  the  last  have  left  North  America.  The  migration 
route  passes  through  the  Pribilof  Islands,  Commander  Islands,  Japan, 
China,  and  the  Philippines.  The  winter  home  is  in  Austraha,  New 
Zealand,  the  Malay  Arehipel^;o,  and  many  of  the  islands  of 
Oceania.  The  Pacific  godwit  has  been  noted  several  times  in  the 
Hawuian  Islands  (Bryan),  and  a  straggler  was  once  taken  at  La 
Paz,  Lower  California  (Belding). 
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Hndso&ian  Oodwit.    Limou  hxmattiea  (Linn.)' 

Breeding  range. — ^The  eggs  of  the  Hudsonian  godwit  ere  known 
only  from  the  Anderson  River  region  of  northweatem  Mackenzie  (Mac- 
Fariane),  but  since  Edward  A.  Preble,  of  the  Biological  Survey,  found 
the  species  common  in  July  and  August  on  the  west  coast  of  Hudson 
Bay,  probably  it  breeds  also  not  far  north  of  this  region.  The  breed- 
ing range  is  probably  the  Barren  Qrounda  from  the  mouth  of  the 
Mackenzie  to  Hudson  Bay. 

WirOer  range. — The  species  winters  in  Argentina  and  Chile  south 
to  Chiloe  Island  (Sclater  and  Salvin)  on  the  west  coast  and  to  the 
Strait  of  Magellan  (Sharpe)  and  the  Falkland  Islands  (Abbott). 
But  it  is  rare  in  eastern  Patagonia  south  of  the  Chubut  River  (Dum- 
ford),  which  is  just  opposite  the  southern  limit  on  the  western  coast. 

Migration  range. — The  migration  route  between  the  winter  and 
summer  homes  is  not  known.  In  fall  migration  the  species  appears 
rarely  on  the  coast  of  Maine  (Boardman)  and  more  commonly  in 
Massachusetts  (Howe  and  Allen),  Rhode  Island  (Sturtevant),  and 
Long  Island  (Dutcher).  Whither  the  birds  go  when  they  leave  Long 
Island  is  as  yet  unknown.  On  the  rest  of  the  coast  of  the  United 
States  the  species  is  known  only  as  a  very  rare  straggler.  One  acci- 
dental occiurence  in  Cuba  (Gundlach)  is  the  only  record  for  the 
Greater  Antilles,  and  in  the  Lesser  Antilles  it  is  known  only  from 
the  extreme  eastern  end  on  Barbados  (Feilden)  and  Trinidad 
(Leotaud).  It  occurs  on  the  coast  of  British  Quiana  (Quelch)  and 
in  the  interior  of  Brazil  (Pelzeln). 

The  species  seems  not  to  be  recorded  in  spring  anywhere  on  the 
Atlantic  coast  between  Ai^entina  and  Long  Island,  with  the  excep- 
tion of  a  single  pair  seen  May  8,  1906,  near  Hehoboth,  Del.  (Pennock). 
The  very  few  records  on  Long  Island  (Sharpe)  and  in  New  England 
(Howe  and  Allen)  during  the  spring  indicate  that  at  this  seaaon  it 
is  only  a  str^gler  along  the  Atlantic.  It  passes  in  spring  migration 
up  the  Mississippi  Valley,  entering  the  United  States  through  Louisi- 
ana (Beyer)  and  Texas  (Sharpe)  and  passing  north  principally  along 
the  eastern  edge  of  the  plains.  The  migration  route  between  Argen- 
tina and  Texas  is  unknown,  for  there  is  not  a  sin^e  spring  record  in 
the  whole  distance,  and  records  at  any  time  in  the  year  are  limited 
to  one  on  the  coast  of  Peru,  November  9,  1883  (MacFarlane) ;  one 
in  Cuba,  no  date  speclHed  (Gundlach);  and  very  doubtful  records 
for  Colombia  (Burger)  and  Costa  Rica  (Zeledon). 

From  the  above  very  meager  data,  it  seems  probable  that  the 
Hudsonian  godwit  has  a  migration  route  similar  to  that  of  the 
golden  plover,  with  this  important  difference — that  whereas  the 
golden  plover  first  goes  eastward  from  its  breeding  grounds  to  the 
coast  of  Labrador  and  crossing  the  CKilf  of  St.  Lawrence  strikes  out 
to  sea  from  Nova  Scotia,  the  Hudsonian  godwit  starts  in  a  south- 
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easterly  course  to  and  down  the  western  sbore  of  Hudson  Bay  and 
keeps  much  this  same  course  overland  to  the  coast  of  New  England. 
Thence  it  goes  directly  across  the  ocean  to  the  Lesser  Antilles  and 
British  Guiana,  and  lastly  south  and  southwest  through  central 
Brazil  to  the  pampas  of  Argentina,  and  to  the  coast  of  centra)  Chile. 
Judging  by  analogy  from  the  golden  plover,  the  spring  migration 
route  of  the  Hudsonian  godwit  is  from  the  pampas  of  noHhwestem 
Argentina  directly  to  the  coast  of  Texas,  and  almost  in  one  flight. 

This  species  is  rare  west  of  the  Rocky  Mountains.  The  British 
Museum  contains  specimens  said  to  have  been  taken  in  California 
(Shsrpe),  but  as  this  is  the  only  record  for  the  State  it  needs  confir- 
mation. A  few  specimens  have  been  taken  in  Alaska  from  the 
Kenai  Peninsula  (Osgood)  to  the  Yukon  mouth  (Dall  and  Bannister), 
Nulato  (Sharpe),  and  Point  Barrow  (Stone)  on  the  north,  but  there 
is  no  evidence  that  the  species  breeds  west  of  the  Mackenzie  Kiver. 
Though  the  Hudsonian  godwit  is  now  very  rare  on  the  New  England 
coast,  and  has  been  since  about  1888,  yet  previously  it  was  so  com- 
mon that  a  gunner  near  Newport,  B.  I.,  records  the  shooting  of  104 
birds  in  the  years  1867-1874  (Sturtevant) . 

Spring  migraHon. — ^The  species  arrives  on  the  coast  of  Texas  in 
April  (Sharpe)  and  has  been  recorded  at  Lawrence,  Kans.,  as  early 
as  April  19,  1873  (Snow);  St.  Louis,  Mo.,  April  19,  1872  (Hurter); 
ii)  Grant  Ck)unty,  Minn.,  April  25,  1876  (Sennett);  Indian  Head, 
Saskatchewan,  May  11,  1892  (Macoun);  Fort  Kenai,  Alaska,  May  5, 
1869  (Bischoff)-  Specimens  were  taken  on  the  Falkland  Islands  as 
late  as  May  20, 1860  (Abbott),  and  in  Argentina  to  May  24  (Sharpe). 
The  earliest  eggs  taken  were  on  June  7,  1862,  at  Fort  Anderson 
(MacFarlane). 

FdS  migniwn. — A  Biological  Survey  party  found  the  Hudsonian 
godwit  already  in  southward  migration  July  19,  1900,  near  York 
Factory,  Keewatin  (Preble);  it  was  noted  July  29,  1869,  on  the  coast 
of  Rhode  Island  (Sturtevant);  it  arrives  in  August  in  the  Lesser  An- 
tilles (Leotaud);  in  September  in  Brazil  (Felzeln);  and  by  early 
November  has  appeared  at  the  extreme  southern  limit  of  the  range 
(Dumf  ord) .  It  is  probably  the  arrival  of  young  birds  that  is  recorded 
at  Barbados  (Feilden)  in  October,  with  October  7  as  the  average  of 
three  years  and  October  6,  1886,  as  the  earliest. 

The  last  seen  near  Cape  Churchill,  Hudson  Bay,  in  1900,  was  on 
August  24  (Preble);  Toronto,  Ontario,  October  20,  1890  (Fleming); 
Montreal,  Canada,  October  1 1 ,  1895  (Wintle) ;  Rhode  Island,  October 
13,  1873  (Sturtevant),  and  Massachusetts,  November  3  (Howe  and 
Allen). 

BlMjlc-tailad  Oodwit.    lAmota  tiviOM  (Linn.). 

The  black-tfuled  godwit  is  confined  to  the  Eastern  Hemisphere, 
breetUng  in  Iceland,  and  from  Holland  and  southern  Russia  north  to 
the  Arctic  Circle  and  east  to  western  Siberia.    It  winters  in  southern 
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Europe  and  south  to  Abyssinia.  A  specimen  was  taken  about  1830 
near  Godthaab,  Greenland  (Reinhard),  and  tbere  are  other  less  cer- 
tain records  of  its  occurrence  in  that  country. 

Oreen-aliaiik.    Olottit  rubtdaria  (Gimn.). 

The  green-shank  has  a  very  wide  range  in  the  Eastern  Hemisphere. 
It  breeds  in  Scotland,  northern  Scandinavia,  and  east  to  northern 
Siberia;  it  migrates  along  the  coasts  of  both  Europe  and  Asia,  even 
to  Japan  and  the  Commander  Islands;  it  winters  from  southern 
Europe  and  India  to  southern  Africa  and  Australia. 

The  only  record  for  the  United  States  is  that  of  three  specimens 
taken  by  Audubon,  Alay  28,  1832,  on  Sand  Key,  near  Cape  Sable, 
Florida.     The  species  has  also  been  recorded  as  an  accidental  visitant 
to  Chile  (Schlegel)  and  Buenos  Aires,  Argentina  (Seebohm). 
Common  Red-sliank.     Totanvt  totantu  (Linn.)' 

The  common  red-shank  ie  scarcely  entitled  to  a  place  among  North  American  buds. 
Ita  claim  resla  only  on  the  description  by  Swainson  and  Richardeon  of  a  specimen 
from  Hudson  Bay  which  they  said  existed  in  the  British  Museum. 

The  common  red-shank  is  a  jrell-known  Bpecies  of  Europe  and  Asia,  where  it  bieods 
from  Iceland  and  the  Faroe  Islands  to  southern  Siberia  and  Turkeetan  and  south  to 
northern  Africa.  It  winters  in  eoutbem  Europe,  throughout  most  of  Africa,  and  in 
Asia  south  to  India  and  the  Malay  Archipelago. 

Greater  Tellow-legs.     Totantu  mtUmoUueua  (Gmel.). 

BreediTtg  range. — Knowledge  of  the  summer  home  of  the  greater 
yellow-legs  is  much  lacldng  in  deliniteness.  One  of  the  best  known 
facts  is  that  the  bird  does  not  go  far  north,  since  it  is  one  of  the  few 
species  of  the  family  not  found  on  the  Arctic  coast,  nor  even  to  the 
Arctic  Circle.  The  moat  northern  records  are:  Near  Fort  Chimo, 
Ungava  (Turner) ;  accidental  once  at  Cumberland  Sound  (Kumlien) ; 
on  the  west  shore  of  Hudson  Bay  to  about  Cape  Eskimo  (Preble) ; 
Fort  Simpson,  Mackenzie  (Ross) ;  and  to  Kupreanof  Island  (O^ood), 
Lake  Uiamna  (Osgood),  and  St,  Paul  Island  (Seale) — all  in  Alaska. 
The  southern  limit  of  the  breeding  range  is  more  difficult  to  deter- 
mine, since  the  mere  presence  of  the  bird  in  summer  is  not  sufficient 
proof  that  it  is  breeding.  Individuals  are  found  during  every  month 
of  the  year  in  the  West  Indies,  Bahamas,  Florida,  T«xaa  (Sennett), 
and  California  (Grinnell),  but  it  is  not  probable  that  the  species  breeds 
in  any  of  these  localities. 

Egps  have  been  taken  in  British  Columbia  at  Fort  George  and  Fort 
St.  James  (specimens  in  United  States  National  Museum) ,  and  three  sets 
on  June  3  and  June  13,  1911,  in  Newfoundland  (Arnold),  The  bird 
probably  breeds  in  British  Columbia  as  far  south  as  Clinton  (Rhoads) , 
and  eastward  across  Canada,  north  of  about  the  fiftieth  parallel  of 
latitude. 

Wiiiier  range. — The  greater  yellow-legs  winters  to  the  southern  end  of 
the  mainland  of  South  America.  To  the  nortli  it  occrn^  on  both  coasts 
and  in  Central  America,  Mexico,  and  the  West  Indies  to  the  coast  of 
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Qeoipa  (Helme) — occasionally  to  North  Carolina  (Bishop) — Loui- 
siana (Ekiwards),  Texas  (Merrill),  and  CaUforaia.  In  this  latter  State 
itwinterson  the  coast  Dorth  at  least  to  Xios  Angeles  County  (Grinuell), 
and  in  the  interior  to  Owen  Lake  (Fisher). 

Spring  migration. — The  advance  begins  in  March,  and  the  first 
Te&di  Raleigh,  N.  C,  on  the  average  April  3,  earliest  March  22,  1893 
(Brimley) ;  Long  Island,  New  York,  average  April  22,  earliest  April 
17,  1896  (Worthington) ;  eastern  Massachusetts,  average  April  26, 
earliest  April  22,  1893  (Browne);  southern  Maine,  average  May  9, 
earliest  April  26,  1896  (Morrell);  city  of  Quebec,  Canada',  average 
.  April  30,  earliest- April  18,  1903  (Dionne);  Point  de  Monts,  Quebec, 
average  May  5,  earliest  April  26,  1885  (Comeau).  Lake  Mistassini, 
Quebec,  May  7,  1885  (Macoun).  Some  other  early  dates  along  the 
Atlantic  coast  ore:  Patapsco  Marsh,  Maryland,  March  26,  1875  (Kirk- 
wood);  CarUsle,  Pa.,  March  19,  1844  (Baird);  Westport  Harbor, 
Massachusetts,  March  10,  1899  (Howe  and  Sturtevant).  The  average 
date  of  arrival  in  central  Illinois  is  April  6,  earhest  March  22,  1890 
(Brown);  Chicago,  111.,  average  April  24,  earliest  April  14,  1895 
(Blackwelder) ;  Oberlin,  Ohio,  average  April  18,  earliest  April  12,1905 
(Jones);  southern  Michigan,  average  April  27,  earliest  April  24,  1S97 
(Hankinson) ;  southern  Ontario,  average  April  28,  earliest  April  13, 
1896  (Tavemer) ;  Ottawa,  Ontario,  average  May  9,  earliest  April  28, 
1905  (White);  Keokuk,  Iowa,  average  April  14,  earliest  March  26, 
1893  (Currier);  Elk  River,  Minn.,  average  April  21,  earliest  April  17, 
1886  (Bailey) ;  Aweme,  Manitoba,  average  May  4,  earliest  April  30, 
1902  (Criddle);  Kansas  City,  Mo.,  March  9,  1903  (Bryant);  Manhat- 
tan, Kans.,  March  11,  1883  (Lantz);  Lmcoln,  Nebr.,  April  10,  1899 
(Wolcott);  Fort  Lyon,  Colo.,  March  28,  1886  (Thome);  Loveland, 
Colo.,  March  26,  1890  (Smith);  Cheyenne,  Wyo.,  April  11,  1888 
(Bond);  Great  Falls,  Mont.,  April  17,  1892  (Williams);  Rathdmm, 
Idaho,  April  20,  1901  (Danby);  Fort  Simpson,  Mackenzie,  May  23, 
1860  (Ross),  May  16,  1904  (Preble);  Chilliwack,  British  Columbia, 
March  28,  1SS8  and  1889  (Brooks);  Fort  Eenai,  Alaska,  May  6,  1869 
(Bischoff). 

Those  individuals  that  are  to  breed  leave  the  United  States  by  the 
first  week  in  June.  The  species  is  common  in  Chile  and  Ai^entina 
through  the  winter  and  to  early  April,  when  most  leave  for  the  north, 
but  some  remain  the  whole  summer  in  Argentina  (Holland),  6,000 
miles  south  of  the  breeding  range. 

Kggs  have  been  taken  at  Fort  St.  James,  British  Columbia,  May  31, 

1889  (MacFarlane) ,  and  at  Fort  George,  British  Columbia,  May  20, 

1890  (specimens  in  United  States  National  Museum).  The  earUeat 
downy  young  noted  in  1901  in  the  Caribou  district,  British  Columbia, 
were  seen  on  June  15  (Brooks). 

FaU  migration. — Hardly  six  weeks  elapse  between  the  passage 
of  the  last  northward-bouod  migrants  on  Iiong  Island,  New  York, 
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and  tbe  appearance  of  the  first  fall  migrants;  on  the  average  the  last 
in  spring  pass  May  28,  latest  June  14,  1901  (Scott),  while  the  average 
date  of  fall  arrival  is  July  19,  earUest  July  10,  1887  (Scott).  The 
larger  flights  there  do  not  come  until  August,  and  the  species  is  most 
common  in  September  and  October.  Formerly  this  was  one  of  the 
common  species  of  shorebirds  and  one  much  sought  by  gunners. 
A  hunter  near  Newport,  R.  I.,  shot  1,362  greater  yellow-legs  in  the 
eight  seasons  1S67-1874,  on  dates  ranging  from  July  20,  1870,  to 
November  4,  1870;  his  highest  score,  419  birds,  was  in  1873,  from 
August  19  to  October  19.  Dates  of  fall  arrival  are:  GranviUe,  Wash., 
July  7,  1897  (Young);  Utah  Lake,  Utah,  July  26,  1872  (Henshaw);  . 
Aweme,  Manitoba,  average  July  29,  earliest  July  27,  1901  (Criddle); 
Lipscomb,  Tex., one  June  29,  common  July  8, 1903  (Howell);  Pacheco, 
Chihuahua,  July  30,  1905  (Brown);  Toronto,  Ontario,  July  28,  1891 
(Nash);  Cullingham  Cove,  Ungava,  July  31,  1891  (Norton);  Anti- 
coati  Island,  July  8, 1881  (Brewster) ;  Erie,  Pa.,  July  28,  1896  (Todd) ; 
Washington,  D.  C,  July  24,  1890  (Richgiond) ;  Bahama  Islands, 
July  6, 1904  (Allen) ;  Barbados,  West  Indies',  July  25, 1886  (Manning) ; 
Bonaire  Island,  o&  the  coast  of  Venezuela,  July  21,  18S2  (Hartert). 

Dates  of  the  last  seen  are:  Near  Fort  Churchill,  Eeewatin,  August 
8,  1900  (Preble);  Hayes  Run,  Keewatin,  August  30,  1900  (Preble); 
Oxford  House,  Keewatin,  September  10,  1900  (Preble);  Cumberland 
Sound,  September  14,  1877  (Kumlien);  near  Fort  Chimo,  Ungava, 
September  19, 1882  (Turner);  Portage  la  Prairie,  Manitoba,  October 
21,  1884  (Nash);  CbiUiwack,  British  (Columbia,  November  17,  1888, 
(Brooks) ,  November  21,1 889  (Brooks) ;  Long  Island,  New  York,  avei^ 
age  November  5,  latest  November  20,  1901  (Scott).  The  late  dates 
of  departure  explain  the  name  winter  yellow-legs  for  this  species. 
Yellow-legs.     Totamu  _fiavipei  (Gmel,). 

Breeding  range. — The  principal  summer  home  of  the  yellow-l^a  is 
the  Barren  Grounds  and  neighboring  r^ons  to  the  southward.  The 
species  ranges  north  to  southern  Ungava  (Selwyn),  central  Eeewatin 
(Preble) ,  and  nearly  to  the  Arctic  coast  in  northern  Mackenzie  (Mac- 
Farlane).  It  breeds  north  to  Kotzebue  Sound  (Townsend)  and  Fort 
Yukon  (Dall  and  Bannister),  but  apparently  does  not  occur  on  the 
northern  coast  of  Alaska.  The  southern  limit  of  the  breeding  range 
is  imperfectly  known;  the  species  breeds  in  Yukon  at  least  south  to 
Lake  Marsh  (Bishop),  and  in  the  interior  probably  to  southern 
Alberta  (Macoun),  southern  Saskatchewan  (Macoun),  and  northern 
Quebec  (Macoun). 

Winter  range. — The  yellow-legs  passes  south  in  winter  to  the  Strait 
of  Magellan  (Gay)  and  occurs  at  this  season  quite  generally  over  the 
southern  half  of  South  America,  and  even  in  the  mountains  up  to 
10,000  feet  (Sclater).  Winter  records  north  of  this  region  are  few, 
and  probably  only  a  comparatively  small  number  regularly  winter 
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north  of  South  America.  A  few  winter  in  southern  Mexico,  as  far 
north  as  Cozumel  Island  (Sharpe)  and  La  Barca,  Jalisco  (Goldman) ; 
a  few  are  noted  occasionally  in  Louisiana  (Beyer)  and  in  Florida  in 
winter  (Pillsbuiy),  and  the  species  occurs  rarely  in  the  Bahamas  at 
this  season  (Bonhote). 

HHgraHon  range. — The  yellow-legs  is  common  on  the  Atlantic  coast 
in  fall  and  many  pass  through  the  Lesser  Antilles.  In  this  latter 
region  it  ia  practically  unknown  in  spring,  and  it  is  rare  in  spring 
migration  on  the  Atlantic  coast  north  of  Long  Island,  New  York, 
These  facts  would  seem  to  indicate  that  some  yeUow-legs  pursue 
different  migration  routes  in  fall  and  spring.  The  species  is  a  common 
migrant  in  the  Mississippi  Valley  both  spring  and  fall,  and  hence 
probably  most  of  those  that  go  south  tlirough  the  Lesser  Antilles 
return  in  spring  to  their  breeding  grounds  by  way  of  the  Mississippi 
Valley. 

The  species  is  not  conmion  on  the  Atlantic  coast  north  of  the  Gulf 
of  St.  Lawrence,  though  one  was  taken  October  S,  1882,  near  Fort 
Chimo,  Ungava  (Turner),  and  two  have  been  taken  in  southern 
Greenland  (Winge). 

The  yellow-legs  is  rarely  seen  west  of  the  Rocky  Mountains,  but  a 
few  occur  along  the  coast  from  northern  Alaska  (Grinnell)  to  southern 
Lower  California  (Brewster).  One  was  taken  June  11,  1890,  on  St. 
Paul  Island  (Fahner). 

Spring  migration. — The  following  dates  show  the  usual  time  at 
which  the  yellow-legs  arrives  in  its  northward  migration :  Northern 
Texas,  average  March  26,  earUest  March  22,  1899  (Mayer) ;  central 
Missouri,  average  April  14,  earUest  April  9,  1903  (Bryant);  Keokuk, 
Iowa,  average  April  16,  earUest  March  11,  1894  (Currier);  central 
Nebraska,  average  April  28,  earhest  March  27,  1900  (Wolcott) 
Chicago,  III.,  average  April  23,  earhest  April  15, 1899  (Gault) ;  Oberlin, 
Ohio,  average  April  28,  earhest  April  23,  1904  (Jones);  Raleigh, 
N.  C,  average  April  1,  earhest  March  26,  1893  (Brimley).  The  fol- 
lowing are  dates  of  occurrence  somewhat  earUer  than  the  average 
Cumberiand,  Ga.,  March  12,  1902  (Hehne);  Washington,  D.  C. 
March  12,  1906  (Green) ;  Havre  de  Grace,  Md.,  March  15,  1895  (Eirk- 
wood) ;  near  Newport,  R.  I.,  April  28,  1902  (King) ;  Godbout,  Que- 
bec, May  5,  1888  (Comeau);  San  Antonio,  Tex.,  March  20, 1903  (Nor- 
ton); Bay  St.  Louis,  Miss.,  March  13,  1902  (Allison);  Sioux  City, 
Iowa,  March  11,  1864  (Feilner);  southern  Ohio,  March  18,  1901 
(Henninger);  Lanesboro,  Minn.,  April  7,  1890  (Hvoslef);  Fort  Lyon, 
Colo.,  March  30,  1886  (Thome);  Indian  Head,  Saskatchewan,  April 
25,  1892  (Macoun);  Edmonton,  Alberta,  May  1,  1901  (Preble);  Fort 
Rehance,  Yukon,  May  3  (Nelson) ;  Fort  Resolution,  Mackenzie,  May 
6,  1860  (Kennicott);  Willow  River,  Mackenzie,  May  9,  1904  (Mills 
and  Jones);  Fort  Reliance,  Mackenzie,  May  13,  1834  (Back);  Fort 
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Franklin,  Mackenzie,  May  16,  1826  (Richardson);  Fort  Anderson, 
Mackenzie,  May  27,  1865  (MacFariane) .  The  yellow-legs  is  thus 
about  the  earliest  shorebird  to  reach  high  northern  latitudes. 

Eggs  were  taken  at  Fort  Resolution  June  1,  1860  (Kennicott); 
near  Fort  Anderson,  June  15,  1863,  June  20,  1864,  and  June  16,  1866 
(MacFariane);  and  downy  young  July  1,  1899,  at  L^e  Marsh, 
Yukon  (Bishop). 

FaU  migration. — ^Like  so  many  other  waders,  the  yellow-legs  begins 
its  southward  journey  early  in  July,  so  early  indeed  that  migrants 
have  appeared  on  the  Bermudas  by  July  13  (Reid).  Other  dates  of 
fall  arrival  are:  ChiUiwack,  British  Columbia,  July  25,  1889  (Brooks); 
Fort  Lyon,  Colo.,  July  23,  1884  (Thome);  Aweme,  Manitoba,  July 
26,  1901  (Griddle);  Toronto,  Ontario,  July  18,  1891  (Nash);  near 
Chicago,  111.,  July  3,  1893  (Dunn),  abundant  by  July  25  (Parker); 
Long  Island,  New  York,  July  14, 1887  (Scott),  July  9, 1905  (Latham) ; 
LongBeach,  New  Jersey,  July  9, 1877  (Scott);  James  Island,  Florida, 
July  20,  1901  (Williams);  Key  West,  Fta.,  July  16,  1888  (Scott); 
Inagua,  Bahamas,  July  28,  1891  (Cory);  Jamaica,  August  2,  1891 
(Field) ;  the  average  date  of  arrival  in  the  Lesser  Antilles  is  about 
July  25,  earliest  July  4,  1888  (Feilden);  Santo  Domingo,  Venezuela, 
July  24,  1903  (Briceno);  Fortin  Page,  Ai^entina,  September  13, 1890 
(Eerr).  The  yellow-legs  is  one  of  the  earliest  birds  to  migrate  in 
fall,  and  the  greater  number  have  left  the  breeding  grounds  by  the 
latter  part  of  August.  A  few  linger  quite  late,  as  shown  by  the  fol- 
lowing dates  of  the  last  seen:  Near  Fort  Chimo,  Ungava,  October  8, 
1882  (Turner);  Montreal,  Canada,  October  7,  1898  (Wintle);  Scotch 
Lake,  New  Brunswick,  October  28,  1901  (Moore);  Ottawa,  Ontario, 
October  18,  1901  (White);  Laneaboro,  Minn.,  October  11,  1888 
(Hvoslef);  Oberfin,  Ohio,  October  18,  1899  (Jones);  Long  Island, 
New  York,  October  18,  1905  (Latham);  Erie,  Pa.,  October  14,  1893 
(Todd);  Lincoln,  Nebr.,  November  17,  1900  (Wolcott). 
Solituy  Sondiilper.    Eelodromat  aolitariut  (Wib.). 

Breeding  range. — Few  facta  are  known  concerning  the  breeding 
range  of  this  species.  It  has  been  seen  in  summer  over  a  great  extent 
of  country;  the  young  only  a  few  days  old  have  been  noted  in  widely 
separated  localities,  but  the  nest  and  e^s  are  almost  unknown. 
The  species  as  a  whole,  including  the  eastern  and  western  forms, 
ranges  north  in  summer  to  Newfoundland  (Reeks);  Fort  Chimo, 
northern  Ungava  (Turner) ;  Great  Bear  Lake,  Mackenzie  (Richard- 
son); and  to  Eowak  River,  in  northwestern  Alaska  (Grinnell).  The 
southern  limit  of  the  breeding  range  is  entirely  undetermined.  The 
birds  stay  in  summer  as  far  south  as  Pennsylvania  (Todd),  Illinois 
(Ridgway),  Nebraska  (Gary),  Colorado  (Cooke),  and  Washington 
(Dawson). 

Winter  range. — There  seem  to  be  no  winter  records  whatever  of 
the  western  form  of  the  solitary  sandpiper.     There  is  every  reason 
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for  believing  that  it  winters  in  South  America,  and  has  not  been 
distinguished  there  from  the  eastern  form.  The  followiag  state- 
ment of  the  winter  range  doubtless  includes  both  forms,  but  it  is  not 
safe  to  conclude  that  the  eastern  form  goes  to  eastern  South  America 
and  the  weatera  form  to  the  Pacific  coast.  It  ia  known  that  the 
eastern  form  migrates  to  the  Pacific  coast  of  Mexico,  and  it  is  prob- 
able that  thence  southward  the  two  forms  commingle  both  in  migra- 
tion and  during  the  winter.  The  epeciea  as  a  whole  ranges  south  in 
winter  to  Buenos  Aires,  Argentina  (Barrows) ;  to  Caiza,  in  south- 
eastern Bolivia  (Salvadori);  and  to  Chorillos,  central  Peru  (Tacza- 
nowski).  It  occurs  regular^  also  at  this  season  in  northern  South 
America  to  Guiana  (Quelch),  Venezuela  (Berlepsch  and  Hartert), 
and  Colombia  (Salvin  and  Grodman).  North  of  South  America  it  is 
not  common  anywhere  in  winter,  and  it  may  not  winter  at  any  of 
the  following  places,  but  it  has  been  noted  as  late  as  December  in 
Porto  Rico  (Bowdish),  Costa  Rica  (Todd),  Yucatan  (Sharpe),  Vera- 
cruz (Sharpe),  and  northern  Lower  California  (Stephens). 

Miffration  totm/c. — A  specimen  was  taken  in  Greenland  August  I, 
187S,  at  Kangek,  latitude  64°  (Hagerup);  and  one  of  the  eastern 
form  was  taken  October  28,  at  San  Jos6  del  Cabo,  Lower  California 
(Brewster) . 

Spring  migration. — ^The  following  records  include  both  the  eastern 
and  western  forms:  The  species  arrives  in  the  southern  United 
States  in  March;  Tallahassee,  Fla.,  March  25,  1901  (Williams); 
Coosada,  Ala.,  March  28,  1878  (Brown) ;  Bay  St.  Louis,  Miss.,  March 
17,  1902  (Allison);  New  Orleans,  La.,  average  March  16,  earliest 
March  S,  1900  (Allison);  Boeme,  Tex.,  March  25,  1880  (Brown); 
while  some  of  the  earhest  records  in  California  are  at  Lob  Angeles, 
April  21,  1897  (GrinneU),  and  Gridley,  April  23,  1891  (Belding). 
Further  progress  northward  is  decidedly  slow,  as  shown  by  the  fol- 
lowing dates  of  arrival:  Raleigh,  N.  C,  average  April  24,  earliest 
April  4,  1889  (Brimley);  near  Aflheville,  N.  C,  average  April  22, 
earliest  April  9,  1890  (Cairns);  Washington,  D.  C,  average  April  28, 
earhest  April  25,  1900  (Preble);  Englewood,  N.  J.,  average  April  30, 
earliest  April  28,  1900  (Lenunon) ;  near  New  York  City,  average  May 
4,  earhest  April  30,  1899  (Thayer);  Renovo,  Pa.,  average  May  4, 
earliest  May  I,  1897  (Pierce);  eastern  Massachusetts,  average  May 
6,  earliest  May  2,  1891  (Long);  southwestern  Maine,  average  May  11, 
earhest  April  28,  1 903  (Swain) ;  Petitcodiac,  New  Brunswick,  May  14, 
1887  (Willis);  Pictou,  Nova  Scotia,  May  7,  1894  (Hickman);  Lake 
Mistassini,  Quebec,  May  23,  1885  (Macoun);  central  Iowa,  average 
April  25,  earliest  April  10,  1899  (Sav^e) ;  Chicago,  111.,  average  Aprfl 
23,  earliest  April  7,  1887  (Coale) ;  Bloomington,  Ind.,  average  May  2, 
earliest  April  23,  1903  (McAtee);  Oberlin,  Ohio,  average  April  29, 
earliest  April  18,  1909  (Jones);  Ottawa,  Ontario,  average  May  11, 
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earliest  May  2,  1896  (White);  southern  Wisconsin,  average  May 
6,  earliest  April  25,  1897  (Ruasel);  Lanesboro,  Minn.,  average 
May  6,  earliest  April  24,  188S  (Hvoslef) ;  near  San  Antonio, 
Tex.,  average  April  17,  earliest  March  25,  1880  (Brown);  central 
Kansas,  average  May  2,  earhest  April  23,  1885  (Kellogg);  Har- 
risburg,  N.  Dak.,  average  May  6,  earliest  May  3,  1904  (Eastgate); 
Aweme,  Manitoba,  average  May  13,  earliest  May  9,  1906  (Criddle); 
Colorado  Springs,  Colo.,  May  1,  1882  (Allen  and  Brewster);  Terry, 
Mont.,  May  7,  1903,  May  9,  1904  (Cameron);  Athabaska  Landing, 
Alberta,  May  5,  1901  (Preble);  Sandy  Creek,  Alberta,  May  14,  1903 
(Pteble);  Fort  Providence,  Mackenzie,  May  14,  1905  (Jones);  Fort 
Simpson,  Mackenzie,  May  10,  1904  (Preble);  Great  Bear  Lake,  May 
14,  1820  (Richardson);  Fort  Steilacoom,  Wash.,  May  6,  1856  (Suck- 
ley);  Chilliwack,  British  Columbia,  May  7,  1888  (Brooks);  Nulato, 
Alaska,  May  15,  1867,  May  18,  1868  (DaU);  Kowak  River,  Alaska, 
May  18,  1899  (GrinneU). 

One  of  the  parties  of  the  Biological  Survey  took  downy  young 
June  23,  1903,  at  Charlie  Creek,  Alaska  (Osgood);  eggs  are  reported 
from  central  Alberta,  June  24,  1908,  June  15, 1908,  June  1  and  June 
9, 1909  (Thayer  and  Arnold),  and  young  in  the  nest  were  found  June 
19,  1908,  at  Stony  Plain,  Alberta  (Stansell). 

FaU  migration. — Early  dates  in  the  fall  south  of  the  breeding 
range  are:  Washington,  D.  C,  average  July  21,  earliest  July  15, 
1899  (Howell);  Raleigh,  N.  C,  average  July  25,  earliest  July  14, 
1894  ^rimley) ;  Key  West,  Fla.,  July  28, 1888  (Scott);  New  Orleans, 
La.,  July  20,  1899  (Kopman);  Kerrville,  Tex.,  July  20, 1903  (Lacey) 
Camp  Apache,  Ariz.,  July  29,  1873   (Henshaw);  Bermudas,  July 

19,  1874  (Reid);  St.  Croix,  West  Indies,  July  26,  1857  (Newton) 
San  Jos6  del  Cabo,  Ix)wer  California,  August  25,  1887  (Brewster) 
near  Buenos  Aires,  Argentina,  August  20,  1880  (Barrows). 

Dates  of  the  last  seen  are:  Chilliwack,  British  Columbia,  Septem- 
ber 13,  1889  (Brooks);  Aweme,  Manitoba,  September  18,  1904  (Crid- 
dle); Chicago,  Di.,  October  6,  1899  (Gault);  Lincoln,  Nebr.,  October 

20,  1900  (Wolcott);  Ottawa,  Ontario,  October  31,  1906  (White) 
Hillsboro,  Iowa,  October  20,  1899  (Savage) ;  Delavan,  Wis.,  October 
20,  1892  (Hollister);  Lexington,  Ky.,  October  23,  1904  (Dean) 
Pictou,  Nova  Scotia,  October  8,  1894  (Hickman);  Scotch  Lake, 
New  Brunswick,  October  5,  1901  (Moore);  southwestern  Maine, 
October  2],  1904  (Norton);  Benovo,  Pa.,  October  14,  1897  (Pierce) 
Chesapeake  Beach,  Md.,  Novembers,  1906  (Riley). 

Weatem  Solitajy  Soiulplper.     ffelodromas  aolUariui  cinnamomeut  (Brefrst.). 

The  western  solitary  sandpiper  occurs  in  western  North  America 
and  ranges  at  least  as  far  east  as  Great  Slave  Lake  (Preble),  Atha- 
baska Lake  (Preble),  the  eastern  foothills  of  the  Rocky  Mountains 
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in  Colorado  (Henshaw),  and  to  central  Texas  (Gaut).  It  migratog 
throughout  western  Mexico  and  east  to  Veracruz  (Sartorius)  and 
Tehuantepec  (Sumichraat).  As  ahesdy  stated,  the  winter  range 
has  not  yet  been  determined. 

Qreen  Sandpiper.    Belodromru  orrophiu  (Liun.). 

The  green  sandpiper,  an  Old  World  species,  is  widely  distributed 
breeding  from  the  Pyrenees  to  southern  Siberia,  principally  in  the 
mountains.  It  winters  from  southern  Europe  and  Japan,  through- 
out Africa,  and  to  Ceylon.  It  is  supposed  to  have  occurred  at  Hali- 
fax, Nova  Scotia  (Harting),  and  in  the  Hudson  Bay  Company's 
territory  (Nuttall),  but  the  evidence  is  not  conclusive. 
Wood  Sandp^sF.    Rh}iaeojA.Uut  glareola  {lAaa.). 

The  wood  sandpiper  is  one  of  the  best  known  of  the  Old  World 
sandpipers.  It  breeds  over  most  of  Europe  and  Asia  from  the  valley 
of  the  Danube  and  northern  China  to  the  Arctic  coast.  It  winters 
from  the  Mediterranean  and  India  to  southern  Africa  and  the  Malay 
Archipelago.  The  only  record  of  the  species  in  North  America  is 
that  of  a  single  specimen  taken  May  27,  1894,  on  Sanak  Island, 
Alaska  (Littlejohn) . 

Willet.    Catoptrophontt  iemipabnoUu  (Gmel.). 

Breeding  range. — The  breeding  range  of  the  willet  on  the  Atlantic 
coast  has  become  much  restricted  of  late  years.  Formerly  it  bred 
north,  commonly  to  New  Jersey  (Giraud),  and  rarely  to  Sable  Island 
(eg^  in  United  States  National  Museum),  Yarmouth  (Bryant), 
and  Halifax  (Brewer),  Nova  Scotia.  It  still  breeds  rather  commonly 
on  the  islands  o£F  the  coast  of  Yii^nia  (Dutcher),  and  a  few  may 
breed  in  extreme  southern  New  Jersey,  but  probably  at  present  no 
willets  breed  between  there  and  Nova  Scotia,  where  in  1903  it  was 
reported  abundant  at  Barrington  (Trotter).  It  breeds  along  the 
south  Atlantic  coast  to  Florida  (Scott),  in  Louisiana  (Bent),  and 
throughout  the  Bahamas  (Bonhote). 

Winter  range. — On  the  Pacific  coast  it  migrates  in  winter  to  Santa 
Lucia,  southern  Peru  (Taczanowski),  and  on  the  Atlantic  coast 
to  the  Amazon  River  (Pelzeln).  It  occurs  also  in  winter  in  northern 
South  America  (Quelch),  the  Lesser  and  the  Greater  Antilles,  the 
Bahamas  (Bonhote),  Florida  (Worthington),  and  casually  in  South 
Carolina  (Hoxie). 

S-pring  migralion. — ^The  willet  starts  north  in  March.  Some  dates 
of  spring  arrival  are:  Hog  Island,  Vii^inia,  average  April  12,  earliest 
April  7,  1888  (Doughty);  southern  New  Jersey,  average  April  19, 
earliest  April  6,  1877  (Scott);  Erie,  Pa.,  April  24,  1902  (Todd).  The 
species  has  been  recorded  in  migration  to  Newfoundland  (Reeks), 
but  it  is  not  known  to  breed  on  that  island. 

Eggs  have  been  taken  in  the  Bahamas  from  May  15  (Cfery)  to 
July  6  (Allen);  Sapeio  Island,  Georgia,  April  22,  1888  (specimens,  in 


62  NOBTH  AMEBICAH  SHOSEBmDB. 

United  States  National  Museum);  Beaufort,  N.  C,  May  S  (specimens 
in  United  States  National  Museum);  Cobbs  Island,  Vii^inia,  May 
25,  1875  (Baily);  Warner  House,  N.  J.,  May  19,  1884  (Bellows); 
Madison,  Conn.,  June  5,  1873  (Merriam);  and  on  Sable  Island  in 
June  (specimens  in  United  States  National  Museum). 

Fall  migration. — A  gunner  who  shot  for  the  market  near  Newport, 
R.  I.,  obtained  106  willets  during  eight  seasons,  1867-1874,  on  dates 
ranging  from  July  11,  1871,  to  September  19,  1869  (Sturtevant). 
One  bird  was  seen  July  2,  1902,  at  Sakonnet,  R.  I.  (King).  The 
averse  date  of  arrival  of  late  years  on  Long  Island,  New  York,  has 
been  August  13,  earliest  August  i,  1901  (Scott).  The  last  was  seen 
at  Plymouth,  Mass.,  October  4,  1852  (Browne);  Long  Island,  New 
York,  September  24,  1905  (Latham);  southern  New  Jersey,  average 
September  9,  latest  October  17,  1885  (Crane);  Hog  Island,  Virginia, 
November  1,  1886,  and  October  27,  1887  (Doughty). 

Weatsm  Villet.    CatoplrojAorva  lemipalmatut  inomalut  (Brewet.). 

Breeding  range. — The  western  willet  breeds  not  uncommonly  on  the 
coast  of  Texas  (Merrill),  and  from  northern  Iowa  (Berry),  southern 
SouthDakota  (Cheney),  and  northern  California  (Beckwith;  Christie), 
north  to  the  southern  portions  of  Manitoba  (Thompson) ,  Saskatchewan 
(Feny),  Alberta  (Macoun),  and  to  Central  Oregon  (Bendire). 

WitUer  range. — ^The  western  willet  winters  on  the  coasts  of  Loui- 
siana (Beyer)  and  Texas  (Sennett)  and  on  the  coast  of  California 
north  to  Humboldt  Bay  (Townsend).  In  winter  it  ranges  south  into 
Mexico  (Nelson)  and  probably  to  southern  Guatemala  (Salvin).  It 
also  passes  eastward  and  winters  on  the  Gulf  coast  of  Florida  (Scott). 

Spring  migraiion. — Dates  of  spring  arrival  are:  Stotesbury,  Mo,, 
April  8,  1894  (Surbet);  Keokuk,  Iowa,  April  30,  1892  (Currier); 
Lanesboro,  Minn.,  April  26,  1879  (Hvoalef);  central  Kansas,  average 
April  30,  earliest  April  28, 1883  (Lantz);  northern  Nebraska,  earliest 
May  5, 1893  (Bates) ;  northern  North  Dakota,  average  May  3,  earliest 
May  1,  1901  (Eastgate);  Indian  Head,  Saskatchewan,  May  6,  1892 
(Macoun);  northern  Colorado,   average  May   1,   earliest  April   27, 

1887  (Smith);  Cheyenne,  Wyo.,  average  May  4,  earUest  April  30, 

1888  (Bond);  Salt  Lake  City,  Utah,  April  28,  1897  (Young);  Lewis- 
ton,  Mont.,  May  2,  1903  (Silloway) ;  Red  Deer,  Alberta,  May  12,  1892 
(Farley);  Halleck,  Nev.,  May  5,  1871  (specimen  in  United  States 
National  Museum);  Fort  Klamath,  Greg.,  April  22,  1887  (Merrill). 

Eggs  have  been  taken  at  Corpus  Christi,  Tex.,  May  17,  1882  (Goss) ; 
near  Turtle  Mountiun,  Manitoba,  May  23,  1883  (Thompson);  Oneida 
County,  Idaho,  May  21,  1879  (Anderson);  near  Beckwith,  Calif., 
May  28,  1891  (Christie) ; Camp  Harney,  Oreg.,  May  8, 1878  (Bendire); 
southern  Saskatchewan,  June  14,  1906  (Bent).  Thus  the  nesting 
season  is  about  the  same  throughout  the  whole  breeding  range. 
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FdU  migraiion. — In  fall  the  western  willet  wanders  eastward  far 
beyond  the  breeding  range,  even  to  the  Atlantic  coast,  as  shown  by 
the  following  records:  Chicago,  111.,  September  2,  1906  (Armstong 
and  Lawson);  Miller, Ind.,  August  14, 1897  (Woodruff);  Oberlin, Ohio, 
September  17,  1906  (Jones);  Toronto,  Ontario,  July  20, 1898  (Flem- 
ing); Stony  Creek,  Conn.,  August  15,  1897  (Bishop);  Keokuk,  Iowa, 
October  27,  1896  (Currier).  A  wanderer  far  north  of  the  breeding 
range  was  taken  at  Victoria,  British  Columbia,  August  18,  1898 
(Fannin). 

Tanderlnp Tattlftr.    HeUraetilit  ineanvi  (Gmel.). 

The  first  information  of  the  breeding  range  of  the  wandering 
tattler  was  obtained  in  1904  by  one  of  the  parties  of  the  Biological 
Survey.  A  downy  young  was  shot  September  5  on  Macmillan  River 
in  east  central  Yukon  (Osgood).  July  28,  1906,  a  pair  were  seen  by 
Charles  Sheldon  near  Mount  McKinley,  south  central  Alaska,  under 
conditions  that  left  no  doubt  that  they  were  breeding  in  the  imme- 
diate vicinity.  It  is  not  probable  that  the  species  breeds  anywhere 
south  of  Alaska,  and  yet  it  occurs  in  the  Hawaiian  Islands  every 
month  of  the  year  (Henshaw);  on  the  coast  of  California  every 
month  from  March  to  October  (Bryant),  and  has  been  taken  July  2, 
1900,  on  the  island  of  Guam,  and  July  17,  1904,  on  the  Philippine 
Islands  (specimens  in  the  United  States  National  Museum).  The 
species  ranges  north  to  Nulato,  Alaska  (Dall),  where  it  is  said  by  the 
natives  to  breed,  and  occurs  about  as  far  north  on  the  Asiatic  side 
of  Bering  Sea  to  Plover  Bay  (Bean),  where  it  was  taken  in  fall  migra- 
tion. 

The  wandering  tattler  winters  in  southern  California,  the  Galapagos 
(Sharpe),  the  Hawaiian  Islands  (Henshaw),  and  throughout  Oceania 
to  the  New  Hebrides.  In  migration  it  occurs  on  the  Commander 
Islands,  aloi^  the  whole  western  coast  of  North  America  from  Mexico 
to  Alaska,  and  has  occurred  inland,  accidentally  at  Crater  Lake, 
Greg.  (Bendire),  and  on  the  eastern  shore  of  James  Bay  (Bell). 

Spring  migration  begins  in  March,  bringing  the  birds  to  the  coast 
of  California  (Grinnell)  by  the  latter  part  of  the  month.  The  Aleu- 
tian Islands  are  reached  the  middle  of  May  (Nelson),  and  the  most 
northern  part  of  the  range  by  the  latter  part  of  the  month  (Dall). 

On  the  coast  of  central  California,  nearly  2,000  miles  south  of  the 
breeding  grounds,  the  first  fall  migrants  appear  with  great  r^ularity 
within  a  few  days  of  the  middle  of  July,  and  are  common  a  few  days 
later  (Loomis).  At  about  the  same  time  the  birds  return  from  the 
interior  of  Alaska  to  the  coast,  and  are  common  around  Bering  Sea 
for  the  next  two  months  (Nelson).  The  last  leave  the  northern  part 
of  the  range  about  the  middle  of  September  (Nelson)  and  desert  the 
Aleutians  a  month  later  (Bishop). 
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Bnff.  MadiOtM  pugnax  (Lino.). 
■  Though  SO  Old  World  apecies,  the  ruff  has  been  taken  many 
times  in  the  Western  Hemisphere  at  widely  separated  localities  as 
follows:  One  at  Nanortalik,  on  the  southwest  coast  of  Greenland, 
(Fenckers);  Toronto,  Ontario,  spring  of  1883  (Seton);  English  Lake, 
Ind.,  April  12,  1905  (Deane);  a  specimen  in  the  Ohio  State  Uni- 
Tersity  collection  bears  the  label,  "Northern  Canada,  April  28, 
1877"  (Dawson);  Licking  Reservoir,  Ohio,  November  10,  1872 
(Wheaton) ;  Columbus,  Ohio,  April  28,  1878  (Jones) ;  Grand  Mauan, 
New  Brunswick,  no  date  (Boardman);  Cote  Harbor,  near  HaUfa:t, 
Nova  Scotia,  May  27,  1892  (Brewster);  Upton,  Me.,  September  8, 
1874  (Brewster);  Scarborough,  Me.,  April  10,  1870  (Smith);  Cam- 
den, Me.,  September  14,  1900  (Thayer);  Seabrook,  N.  H.,  Septem- 
ber 24,  1907  (Hardy);  Newbuiyport,  Mass.,  May  20,  1871  (Brew- 
ster); Chatham,  Mass.,  September  12,  1880  (Grinnell);  Nantucket, 
Mass.,  July,  1901  (Palmer);  near  Sakonnet  Point,  Rhode  Island, 
July  30,  1900  (Hathaway);  Point  Judith,  Rhode  Island,  August  31, 
1903  (King);  Long  Island,  New  York,  one  in  fall,  1845  (Lawrence), 
one  in  October,  1851  (Lawrence),  one  in  May  18,  1868  (Chapman); 
another  specimen  seems  to  have  been  taken  on  Long  Island,  but  the 
date  is  not  recorded  (DeKay) ;  Bsmegat,  N.  J.,  no  date  (Chapman) ; 
Four  Mile  Run,  Va.,  September  3,  1894  (Palmer);  Raleigh,  N.  C, 
May  6,  1892  (Brimley);  Barbados  Island,  one  before  1848  (Schom- 
butgk),  and  one  in  1878  (Feilden);  one  in  "  Spanish  America, "  which 
probably  means  near  the  headwaters  of  the  Rio  Negro  in  northern 
South  America  (Pelzeln). 

It  is  thus  seen  that  the  ruff  has  been  taken  In  this  hemisphere 
at  least  27  times.  Seven  of  the  specimens  have  no  date  recorded; 
9  were  secured  in  the  spring  between  April  10  and  May  27;  the  other 
11  were  taken  in  the  fall  from  July  30  to  November  10.  As  would 
be  expected,  most  of  the  specimens  are  from  near  the  Atlantic  coast; 
only  5  occurred  in  the  interior,  the  westernmost  being  the  one  at 
English  Lake,  Indiana. 

The  breeding  range  of  the  ruff  is  from  Great  Britain  to  central 
Siberia  and  north  to  the  Arctic  coast.  The  bird  winters  in  Burma, 
India,  and  to  the  southern  part  of  Africa.  It  has  wandered  east  in 
Asia  to  Japan  and  the  Commander  Islands,  but  has  not  yet  been  de- 
tected on  the  western  coast  of  America. 

TTpl&iLd  Flover.    Barlramia  longieauda  {B<K;bet,), 

Breeding  range. — The  upland  or  field  plover,  sometimes  called  the 
Bartramian  sandpiper,  is  one  of  the  few  shore  birds  that  nest  commonly 
in  the  Mississippi  Valley,  Early  in  the  settlement  of  this  region, 
much  more  than  half  the  upland  plovers  probably  nested  within 
the  boundaries  of  the  United  States.  The  center  of  abundance  during 
the  breeding  season  was  the  prairie  regioa  from  Kansas  to  Manitoba. 
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The  numbers  were  not  greatly  diminished  so  long  as  this  region  was 
used  for  stock  purposes,  but  recently  the  birds  have  rapidly  decreased. 
At  the  present  time  the  species  breeds  south  to  southern  Oregon 
(Merrill);  northern  Utah  (Ridgway);  northern  Colorado  (Rockwell), 
central  Oklahoma  (Merrill),  southern  Missouri  (Prior),  southern 
Indiana  (Butler),  northern  Virginia  (Grinnan)  and  central  Maryland 
(Miller).  The  summer  rai^e  extends  north  to  southern  Maine 
(Norton),  southern  Ontario  (Renfrew;  Clarke),  and  southern  Michi- 
gan (Wood).  Then  it  bends  far  to  the  northward  through  central 
Wisconsin  (KumUen  and  HoUister)  to  central  Kcewatin  (Cape  Eskimo; 
Preble),  southern  Mackenzie  (Fort  Smith;  Preble),  northern  Yukon 
(M'Dougall),  and  to  the  Kowak  River  in  northwestern  Alaska 
(Townsend).  Stra^lers  are  not  uncommon  in  the  Maritime  Prov- 
inces and  have  occurred  in  Newfoundland  (Reeks)  and  to  Godbout, 
Quebec  (Merriam),  The  species  ia  notcommon  east  of  Michigan  nor 
west  of  the  Rocky  Mountains. 

Winter  range. — The  principal  winter  home  is  in  Argentina  (Sclater 
and  Hudson)  and  probably  no  upland  plovers  occur  at  this  season 
north  of  the  pampas  of  South  America. 

Migration  range. — In  fall  this  species  passes  through  the  Greater 
and  the  Lesser  Antilles  (FeOden),  but  in  the  Bahamas  (Cory), 
Jamaica  (March),  and  Porto  Rico  (Guodlach),  it  is  so  much  rarer  than 
farther  east  aa  to  indicate  that  some  individuals  reach  the  Lesser 
Antilles  by  direct  flight  across  the  ocean.  It  migrates  also  through 
the  Gulf  States  and  west  to  Sulphur  Spring,  Ariz.  (Henshaw),  west- 
em  Mexico  (Durango;  Nelson),  and  locally  in  Central  America  and 
the  northern,  parts  of  South  America. 

There  seem  to  be  no  spring  records  of  migration  in  the  West  Indies 
east  of  Cuba,  indicating  that  the  individuals  that  go  south  through 
the  Lesser  Antilles  return  by  way  of  Central  America.  Nor  in  spring 
migration  is  the  species  recorded  west  of  central  Mexico  or  west  of  the 
Rocky  Mountains  south  of  Utah.  The  only  record  for  California  is 
the  single  bird  taken  by  Vernon  Bailey  of  the  Biological  Survey  at 
Tule  Lake,  August  8,  1896. 

Spring  migration. — The  upland  plover  arrives  in  Louisiana  on  the 
average  earlier  than  in  either  Florida  or  Texas.  This  would  seam 
to  prove  that  it  reaches  Louisiana  by  direct  flight  across  the  gulf. 
The  average  date  of  anivBl  in  southern  Louisiana  is  March  14, 
while  the  date  of  arrival  at  the  same  latitude  in  Texas  is  March  28, 
and  in  Florida  is  early  April.  The  earliest  dates  are:  Bonham,  Tex., 
March  5,  1887  (Peters);  New  Orleans,  La.,  March  9,  1895  (Beyer); 
and  Tallahassee,  Fla.,  March  25,  1901  (Williams).  Other  dates  of 
arrival  on  the  Atlantic  slope  are:  Raleigh,  N.  C,  average  April  7, 
earhest  March  28,  1896  (Brimley);  Washington,  D.  C,  March  21, 
1896  (Richmond);  Holland  Patent,  N.  T.,  average  April  20,  earliest 
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April  14,  1896  (Williams);  central  Connecticut,  average  April  29, 
earliest  April  16,  1896  (Jennings) ;  eouthem  New  Hampshire,  average 
April  30,  earliest  April  22,  1900  (Dearborn);  Plymouth,  Me.,  average 
May  3,  earliest  April  25,  1878  (Thome);  central  Vermont,  average 
May  5,  earliest  April  30,  1887  (Goodwin) ;  Godbout,  Quebec,  May  7, 
1885  (Merriam). 

Migration  in  the  Mississippi  Valley  begins  earlier  than  on  the 
Atlantic  coast  and  is  earlier  for  corresponding  latitudes  all  the  way 
north  to  the  Canadian  boundary,  as  shown  by  the  following  dates  of 
arrival:  Odin,  111.,  average  April  4,  earliest  March  30,  1895  (Vander- 
cock);  Tampico,  III.,  average  April  11,  earliest  April  9, 1890  (Brown); 
Chicago,  111.,  average  April  16,  earliest  April  10, 1896  (Gault) ;  Oberlin, 
Ohio,  average  April  14,  earliest  March  22,  1904  (Jones);  southern 
Michigan,  average  April  20,  earliest  April  8, 1 895  (Alexander) ;  central 
Iowa,  average  April  15,  earhest  April  3,  1893  (Ross);  southern  Wis- 
consin, average  April  18,  earliest  April  10,  1853  (Stiles) ;  Heron  Lake, 
Minnesota,  average  April  24,  earliest  April  20,  1890  (Miller);  Man- 
hattan, Kans.,  average  April  14,  earliest  April  4,  1882  (Lantz) 
Onaga,  Kans.,  average  April  14,  earliest  April  7,  1893  (Crevecoeur) 
southern  Nebraska,  average  April  17,  earliest  April  6,  1890  (Wilson) 
northern  Nebraska,  average  April  18,  earliest  April  7,  1903  (Colt) 
central  South  Dakota,  average  April  23,  earliest  April  19,  I8S6 
(Cheney) ;  Argusviile,  N.  Dak.,  average  May  5,  earliest  April  26,  1894 
(Edwards);  Larimore,  N.  Dak.,  average  May  5,  earliest  April  26,  1888 
(Eastgate);  Aweme,  Manitoba,  average  May  3,  earliest  April  26,  1899 
(Criddle) ;  Lake  Como,  Wyoming,  May  5, 1 879  (Williston) ;  Rathdrum, 
Idaho,  average  May  12,  earliest  April  27,  1901  (Danbj);  Columbia 
Falls,  Mont.,  average  May  12,  earliest  April  27,  1894  (Williams); 
Edmonton,  Alberta,  May  12,  1903  (Preble);  Red  Deer,  Alberta,  May 
13,  1892,  May  11,  1893  (Farley);  150-niile  House,  British  Columbia, 
May  16,  1901  (Brooks). 

In  the  winter  home  in  Argentina  the  northern  movement  begins  in 
February,  and  most  birds  are  gone  by  the  end  of  March;  a  few  strag- 
glers remain  to  April  (Sclater  and  Hudson).  The  species  passes 
through  Peru  in  March  and  April  (Sclater  and  Salvin) ;  the  last  was 
seen  at  Piedra  Blanca,  Bolivia,  April  23  (Allen) ;  at  Tonantins,  Brazil, 
May  7,  1884  (Beriepsch);  Cabanas,  Cuba,  May  22,  1900  (Pahner  and 
Riley);  Teopisca,  Chiapas,  May  7, 1904  ((^roldman);  and  New  Orleans, 
La.,  May  19,  1894  (Allisop). 

Eggs  have  been  secured  at  Lawrenceville,  N.  J.,  May  18,  1889 
(Phillips);  Holland  Patent,  N.  Y.,  May  21,  1886  (Williams);  Marthas 
Vineyard,  Mass.,  May  25,  1900  (Durfee) ;  Cornwall,  Vt.,  May  26,  1889 
(Parkhill) ;  Philo,  111.,  May  4,  1900  (Hess) ;  Winnebago,  HI.,  May  10, 
1864  (Tolman);  near  Dubuque,  Iowa,  May  14,  1865  (Blackburn); 
Beatrice,  Nebr.,  May  16,  1895  (Pearse);  near  Bryant,  S.  Dak.,  May 
26,  1895  (Lee);  Lewiatown,  Mont.,  May  25,  1904  (Silloway);  Cax- 
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berry,  Manitoba,  May  30, 1886  (Seton) ;  southwestern  Saskatchewan, 
May  29,  1905  (Bent). 

FaU  miffration. — Birds  were  observed  at  Lipscomb,  Tex.,  July  10, 
1903  (Howell),  and  aa  they  do  not  breed  in  that  locality,  these  were 
southbound  migrants.  Observers  easUy  detect  the  call  notes  of  the 
upland  plover  aa  it  passes  overhead  in  the  darkness,  and  these 
calls  are  usually  the  first  signs  of  the  fall  migration.  The  earliest 
notes  in  1895  at  Baltimore,  Md.,  were  heard  July  3,  1895  (Kirkwood) ; 
at  Washington,  D.  C,  the  first  calls  have  been  heard  usually  between 
July  10  and  July  16,  while  in  1896  the  birds  were  seen  July  7  (Rich- 
mond). The  average  date  of  arrival  insouthemLouisianais  July  23, 
earliest  July  9,  1895  (Blakemore);  Gainesville,  Tex.,  July  13,  1886 
(Ragsdale);  Fort  Lyon,  Colo.,  July  12,  1886  (Thome);  Sulphur 
Springs,  Ariz.,  August  18,  1874  (Henshaw);  Chapala,  Jalisco,  August 
27  (Richardson) ;  San  Jose,  Costa  Rica,  September  5,  1890  (Cherrie) ; 
Barbados,  West  Indies,  August  12,  1886  (Manning);  Cienega,  Colom- 
bia, September  15,  1898  (Allen).  In  September  they  first  appear  on 
their  passage  through  Peru  (Sclater  and  Salvin),  and  are  noted  as  arriv- 
ing at  their  winter  home  in  Argentina  (Sclater  and  Hudson),  The 
last  one  was  seen  September  6,  1903,  at  Big  Sandy,  Mont,  (Coubeaux) ; 
at  Fort  Lyon,  Colo.,  September  2,  1886  (Thome);  near  Cape  Eskimo, 
Keewatin,  August  13,  1900  (Preble);  Aweme,  Manitoba,  average 
September  6,  latest  September  28,  1897  (Griddle) ;  Onaga,  Kans.,  aver- 
age September  14,  latest  October  15,1 896  (Crevecoeur) ;  southern  Iowa, 
average  September  20,  latest  September  30,  1896  (Savage) ;  Livonia, 
Mich.,  September  18,  1891  (Alexander);  Detroit,  Mich.,  October  20, 

1902  (Swales) ;  Chicago,  III.,  average  September  6,  latest  September 
22,   1906  (Armstrong  and  Lawaon);   Lexington,   Ky.,  October  11, 

1903  (Dean);  New  Orleans,  La.,  October  7,  1896  (Kopman);  North 
River,  Prince  Edward  Island,  August  25,  1887  (Bain) ;  Pittsfield,  Me., 
September  22,  1895  (Morrell);  Taunton,  Mass.,  September  19,  1889 
(Scudder);  Germantown,  Pa.,  October  2,  1887  (Stone);  Key  West, 
Fla.,  October  3,  1888  (Scott) ;  near  Atlanta,  Ga.,  November  27,  1903 
(Smith);  Escondido,  Nicaragua,  November  26,  1892  (Richmond); 
San  Jose,  Costa  Rica,  November  15,  1889  (Cherrie) ;  Davila,  Panama, 
November  30,  1900  (Bangs). 

Buff-breasted  Sandpiper.     TryngiUt  mbrufwUit  (Vieill.). 

Summer  range. — The  buff-breasted  sandpiper  is  known  to  breed 
from  Point  Barrow,  Alaska  (Murdoch),  to  near  Franklin  Bay,  Mac- 
kenzie (MacFarlane).  It  was  taken  in  June  at  Repulse  Bay  (Rae), 
and  undoubtedly  breeds  along  the  whole  Arctic  coast  east  to  Hudson 
Bay,  Not  quite  so  certun  is  the  breeding  of  the  bird  on  the  coast 
of  northeastern  Siberia.  It  was  found  to  be  quite  common  there 
near  Koliuchin  Bay,  August  1,  1881  (Nelson),  and  had  probably  bred 
there,  but  no  nests  or  young  were  foimd,  and  the  individuals  seen 
mav  have  been  early  fall  wanderers  from  Alaskan  breeding  grounds. 
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Wittier  range. — It  winters  in  Ai^entina  and  Uruguay,  south  at 
least  to  Buenos  Aires  (Durnford)  and  Montevideo  (Gould). 

Migration  range. — ^Many  thousand  miles  separate  the  summer  and 
winter  homes  of  the  species,  and  the  migration  route  between  these 
widely  separated  r^ons  seems  to  be  somewhat  different  from  that 
of  any  other  species.  The  main  body  of  migrants  follows  the  Barren 
Grounds  to  the  shores  of  Hudson  Bay,  thence  almost  due  south  across 
the  Mississippi  Valley  to  the  coast  of  Texas  and  through  Central 
America  to  northwestern  South  America  and  diagonally  across  the 
interior  of  South  America  to  Argentina. 

The  buff-breasted  sandpiper  is  a  rare  fall  migrant  on  the  Atlantic 
coast:  Henley  Harbor,  Labrador,  August  20,  1860  (Coues);  Port 
Burwell,  Ungava,  September  28,  1884  (Bell);  Quebec,  three  records, 
August  28  (Merriam)  to  September  (Trowbridge);  Cape  Elizabeth, 
Me.,  September  13,  1887  (Knight);  Scarboro,  Me.,  September  5,  1907 
(Norton);  several  records  on  the  coast  of  New  England  and  on  Long 
Island,  the  latest  of  which  is  September  11,  1904,  on  Long  Island 
(Braislin).  South  of  Long  Island  there  are  no  recent  records,  and 
most  of  the  older  ones  are  open  to  suspicion.  The  species  was  seen 
once  in  April  in  Cuba  (Gundlach),  twice  in  the  fall  on  Barbados 
(Feilden),  and  a  record  for  the  island  of  Trinidad  (Leotaud)  is  some- 
what doubtful.  It  is  practically  unknown  in  spring  on  the  Atlantic 
coast  of  the  United  States.  It  has  been  taken  at  Barr  Lake,  Colo. 
(Hersey),  and  on  the  Pacific  coast  has  been  taken  at  Cape  Flatteiy, 
Wash.  (Newberry) ;  in  southern  British  Columbia  (Brooks) ;  Sitka 
(Bischofi),  St.  Michael  (Nelson),  and  Nulato  (Dall  and  Bannister), 
Alaska. 

Spring  migration. — Migrants  appear  in  the  interior  of  Brazil 
(Pelzeln)  and  in  Peru  (Sclater  and  Salvin)  during  Mareh,  but  there 
are  no  spring  migration  data  for  the  whole  distance  between  Peru 
and  Texas,  In  tlie  State  of  Texas  the  species  was  noted  April  22, 
1887,  in  Refugio  County  (Sennett),  and  April  23,  1877,  at  Gainesville 
(Ragsdale).  The  first  were  seen  at  Fort  Chipewyan,  May  24,  1901 
(Preble);  Fort  Simpson,  May  29,  1860  (Ross);  Yukon  delta.  May  30, 
1879  (Nelson);  St.  Michael,  May  31,  1880  (Nelson);  Pomt  Barrow, 
June  8,  1882  (Murdoch),  and  June  6,  1883  (Murdoch). 

'Ejgga  were  taken  on  the  Barren  Grounds  near  Franklin  Bay,  June 
26,  1864,  and  June  28,  1865  (MacFarlane) ;  and  at  Point  Barrow, 
June  18,  1883  (Murdoch). 

FaU  migration. — The  fall  migration  of  this  species  and  of  most 
other  waders  begins  in  July,  and  so  rapidly  do  the  birds  move  south 
that  they  have  been  noted  the  last  of  this  month  in  Nebraska  (Bruner, 
Wolcott,  and  Swenk);  Gainesville,  Tex.,  August  4,  1883  (Ragsdale); 
San  Jose,  Costa  Rica,  September  7,  1890  (Cherrie);  and  Cienega, 
Colombia,  September  12,  1898  (Allen).    The  southmi  part  of  the 
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printer  rai^  in  Argentina  is  reached  early  in  October  (Sclater  and 
Hudaon).  A  very  early  migrant  was  taken  August  3,  at  Febas, 
Peru  (Sharpe).  Usually  the  species  is  rare  east  of  the  Mississippi 
River,  but  several  flocks  were  seen  August  16-18,  1874,  at  Maywood, 
ID.,  near  Chicago  (Fisher), 

Spotted  Sandpiper.    AetUU  maciilaria  (Lino.)' 

Breeding  range. — Few  shorebirds  have  so  extended  a  breeding 
range  as  the  spotted  sandpiper.  It  nests  north  to  Newfoundland 
(Keeks),  the  northernmost  part  of  Ungava  (Turner),  northern 
Mackenzie  (Fort  Anderson;  MacFarlane),  northern  Alaska  at  Fort 
Yukon  (Lockhart),  and  to  the  Kowak  Valley  in  northwestern  Alaska 
(Townsend),  It  breeds  south  to  northern  South  Carolina  (Chester 
County;  Loomia),  central  Alabama  (Greensboro;  Avery),  southern 
Louisiana  (New  Orleans;  Beyer),  central  Texas  (Lacey),  southern 
New  Mexico  (Carlisle;  Barrell),  central  Arizona  (San  Francisco 
Mountains;  Meams),  and  the  southern  Sierra  of  California  (Walker 
Pass;  Kaeding),  and  probably  on  the  Colorado  River  near  Needles 
(HoUister). 

Winter  range. — The  spotted  sandpiper  ranges  south  in  winter  to 
central  Peru  (La  Merced;  Berlepsch  and  Stolzmann),  central  Bolivia 
(San  Francisco;  Salvadori),  and  to  southern  Brazil  (Sao  Paulo; 
Ihering).  It  ia  not  rare  in  northern  South  America,  and  is  tolerably 
common  in  Central  America  and  Mexico;  a  few  winter  in  the  West 
Indies,  and  a  small  number  in  the  eastern  United  States  to  the  coast 
of  Geoi^a  (Helme)  and  to  Port  Royal,  S.  C.  (Eaton),  and  in  the 
western  United  States  to  southern  Arizona  (Dwight)  and  southern 
California  (Grinnell). 

Spring  migration. — The  spotted  sandpiper  passes  north  about  the 
middle  of  the  migration  season,  as  shown  by  the  following  dates  of 
arrival:  Northern  Florida,  average  March  19  (Pleas) ;  Raleigh,  N.  C, 
average  April  10,  earliest  April  3,  1893  (Brimley);  near  Asheville, 
N.  C,  average  April  13,  eariiest  April  10, 1891  (Cairns) ;  Washington, 
D.  C-,  average  April  22,  earliest  April  2,  1905  (McAtee);  near  Waynes- 
burg,  Fa.,  average  April  13,  earliest  April  6,  1893  (Jacobs);  Beaver, 
Fa.,  average  April  20,  earliest  April  2,  1888  (Todd);  Renovo,  Pa., 
average  April  18,  earliest  April  9,  1904  (Pierce);*Erie,  Pa.,  earliest 
April  18,  1900  (Todd) ;  near  New  York  City,  average  April  26,  eariiest 
April  15,  1891  (Burhaus);  central  Connecticut,  average  April  25, 
earliest  April  20,  1901  (Case) ;  near  Providence,  R.  I,,  average  May  2, 
earliest  April  21,  1905  (Mason);  eastern  Massachusetts,  average 
April  28,  earliest  April  15,  1893  (Metcalf);  Randolph,  Vt.,  average 
May  5,  eariiest  April  28,  1891  (Paine);  southern  New  Hampshire, 
average  May  4,  earliest  April  28,  1905  (Perkins) ;  southwestern  Maine, 
average  May  1,  eariiest  April  14,  1904  (Norton);  Montreal,  Canada, 
average  May  13,  earliest  April  26,  1890  (Wintle) ;  central  New  Bruns- 
wick, averse  May  11,  earliest  May  5,  1906  (Mcintosh);  Pictou, 
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Nova  Scotia,  average  May  7,  earliest  May  3,  1895  (Hickman) ;  North 
River,  Prince  Edward  Island,  average  May  14,  earliest  May  11, 
ISdO  (Bain).  The  earliest  date  of  arrival  at  New  Orleans,  La.,  is 
March  19,  1904  (Kopman) ;  Athens,  Tenn.,  average  April  14,  earliest 
April  10,  1906  (Gettys);  Russellviile,  Ky.,  April  9,  1906  (Embody); 
Brookville,  Ind.,  average  April  20,  eariiest  April  14,  1883  (Butler); 
Waterloo,  Ind.,  average  April  27,  earliest  April  5,  1895  (Hine); 
Chicago,  III.,  average  April  30,  earliest  April  19,  1896  (Gault) ;  Ober- 
lin,  Ohio,  average  April  16,  earliest  April  9,  1904  (Jones) ;  Petersburg, 
Mich.,  average  April  22,  earliest  April  15,  1887  (Trombly);  southern 
Ontario,  average  April  23,  earliest  April  13,  1896  (Tavemer) ;  Ottawa, 
Ontario,  average  April  30,  earliest  April  24,  1897  (White);  southern 
Wisconsin,  average  April  27,  earliest  April  23,  1897  (Russell) ;  Lanes- 
boro,  Minn.,  average  April  28,  earliest  April  18,  1886  (Hvoslef); 
Onaga,  Kans.,  average  May  5,  earliest  April  26,  1896  (Crevecoeur) ; 
Aweme,  Manitoba,  average  May  8,  earliest  May  2,  1905  (Criddle); 
Columbia  Falls,  Mont.,  average  May  7,  earliest  May  4,  1896 
(Williams);  Chilliwack,  British  Columbia,  May  9,  1889  (Brooks); 
Athabaska  Landing,  Alberta,  May  6,  1901  (Preble) ;  Fort  Chipewyan, 
Alberta,  May  23,  1893  (Russell) ;  near  Fort  Providence,  Mackenzie, 
May  17,  1904  (Mills);  Fort  Simpson,  Mackenzie,  May  19,  1904 
(Preble) ;  Dawson,  Yukon,  May  24,  1899  (Cantwell) ;  Kowak  Valley, 
Alaska,  May  22,  1899  (Grinnell),  The  speciea  has  been  seen  south 
of  its  breeding  grounds  as  late  as  May  in  Brazil  (Pelzelu),  and  to  the 
latter  part  of  June  on  the  northern  coast  of  Venezuela  (Robinson). 
The  species  regularly  remains  in  Cuba  (Gundlach)  and  the  Bahamas 
to  early  May  (Bonhote)  and  in  Mexico  to  the  latter  part  of  the  month 
(Sharpe).  The  aver^;e  date  of  the  last  seen  in  northern  Florida  is 
May  12,  and  the  latest  May  18,  1904  (Pleas). 

The  date  of  the  laying  of  the  eggs  varies  but  little  over  the  whole 
extent  of  the  breeding  range,  as  shown  by  the  following  dates  when 
the  earliest  e^s  were  found:  Near  Richmond,  Va.,  May  22,  1881 
(Robinson);  Erie,  Pa.,  May  24,  1893  (Todd);  Lawrenceville,  N.  J., 
May  27,  1889  (Phillips);  Trenton  Falls,  N.  Y.,  May  19,  1892  (Wil- 
liams); Canaan,  Conn.,  May  16,  1887  (Tobey);  Fall  River,  Mass., 
May  14,  1887  (Durfee) ;  Orono,  Me.,  May  24, 1894  (Knight) ;  Montreal, 
Canada,  June  8,  1890  (Wintle);  Dunnville,  Ontario,  May  17,  1884 
(McCallum);  Big  Charity  Island,  Michigan,  May  20,  1903  (Arnold); 
Cheyenne,  Wyo.,  May  30,  1889  (Bond);  Fort  Lapwai,  Idaho,  May 
29,  1871  (Bendire);  Fort  Resolution,  Mackenzie,  May  23,  1860 
(Kennicott) ;  Fort  Anderson,  Mackenzie,  June  9,  1862  (MacFarlane) ; 
Fort  Yukon,  Alaska,  June  15,  1862. 

FaU  migration. — The  individual  taken  on  Barbados,  West  Indies, 
July  4,  1888  (Feilden),  may  have  been  a  nonbreedii^  summer  resi- 
dent, or  an  early  fall  migrant,  but  by  the  end  of  July  migrants  have 
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appeared  in  the  Lesser  Antilles,  on  the  coast  of  Venezuela  (Hartert), 
and  in  Mexico  (Brown)  j  indeed,  in  1892  a  specimen  was  taken  in 
northern  Lower  California  the  first  day  of  July  (Meams) . 

The  last  seen  at  Chilliwack,  British  Columbia,  was  October  9, 
188S  (Brooks);  average  of  the  last  seen  at  Columbia  Falls,  Mont., 
September  Id,  latest  September  22,  1895  (Williams) ;  Aweme,  Mani- 
toba, average  September  5,  latest  September  11,  1903  (Criddie); 
Lincoln,  Nebr.,  September  29,  1900  (Wolcott);  Lawrence,  Kans., 
October  14,  1905  (Wetmore);  Laneaboro,  Minn.,  November  2,  1886 
(Hvoslef) ;  Ottawa,  Ontario,  average  September  18,  latest  October  28, 
1902  (White) ;  southern  Ontario,  average  September  30,  latest  October 
25,  1902  (Saunders);  Oberlin,  Ohio,  average  September  20,  latest 
October  30,  1905  (Jones) ;  Scotch  ,Lake,  New  Brunswick,  October  5, 
1901  (Moore);  southwestern  Maine,  average  October  1,  latest  October 
6,  1900  (Johnson) ;  eastern  Massachusetts,  average  October  7,  latest 
November  14  (Townsend) ;  Hartford,  Conn.,  average  October  8,  latest 
October  12,  1902  (Case);  Ossining,  N.  Y.,  October  23  (Ksher); 
Washington,  D.  C,  October  28,  1906  (Fisher);  near  New  Orleans, 
La.,  latest  November  5,  1902,  November  10,  1903  (Allison). 
liong-bUIed  Ourlew.    Numtniui  amavxaait  Bechstein. 

Breeding  range. — The  principal  summer  home  of  the  long-billed 
curlew  is  in  the  interior  of  the  United  States  on  the  northern  half  of 
the  plains.  Southward  it  has  been  known  to  breed  to  Oklahoma 
(Camp  Supply;  Wilcox),  northwestern  Texas  (McCauley),  central 
New  Mexico  (Los  Finos;  Woodhouse),  southern  Arizona  (Sulphur 
Spring;  Henshaw),  and  northwestern  California  in  the  Pit  River 
region  (Grinnell).  To  the  northward  it  breeds  to  central  British 
Columbia  (150-mile  House;  Brooks),  southern  Alberta  (Bow  Kiver; 
Macoun),  southern  Saskatchewan  (Medicine  Hat;  Macoun),.  and 
southern  Manitoba  (Seton).  The  long-billed  curiew  was  formerly 
common  in  the  eastern  part  of  the  Mississippi  Valley  and  abundant 
on  the  Atlantic  coast,  but  of  late  years  the  numbers  have  been  so 
reduced  that  now  it  is  merely  casual  or  accidental  east  of  the  Missis- 
sippi. There  are  records  of  the  former  breeding  of  the  species  in 
northern  Iowa  (Preston),  Wisconsin  (Hoy),  southern  Michigan 
(Jack^n;  Davis),  and  northern  Illinois  (Ridgway).  The  species 
was  an  abundant 'migrant  on  the  southern  Atlantic  coast  and  less 
common  north  to  Newfoundland  (Reeks),  and  there  are  various  sur- 
mises that  it  bred  at  various  places,  such  as  the  west  coast  of  Florida 
(Scott),  coast  of  New  Jersey  (Wilson),  and  Prince  Edward  Island 
(Boardman),  but  most  if  not  all  of  these  breeding  records  were  based 
on  the  presence  of  the  birds  in  July,  and  there  seems  to  be  no  authentic 
record  of  eggs  anywhere  east  of  Michigan. 

Winter  range. — ^The  species  winters  on  the  Atlantic  coast  from 
South  Carolina  (Nuttall)  to  Florida  (Allen) ;  on  the  coast  of  Louisiana 
(Beyer)  and  Texas  (Merrill) ;  in  southern  Arizona  (specimen  in  United 
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States  Xationat  Museum);  and  in  California  north  to  Owen  Lake 
(Fisher)  and  San  Francisco  (Newberry).  It  also  ranges  south  through 
Mexico  to  the  Pacific  coast  of  Guatemala  at  Chiapam  (Salvin).  It 
is  a  casual  wanderer  in  the  West  Indies;  Cuba,  June,  July,  October 
(Gundlach) ;  Jamaica,  July,  1863  (March) ;  St.  Vincent,  once  in  the 
fall  (Lawrence). 

Spririg  migroHon. — When  the  long-billed  curlew  was  conunoQ  on 
Uie  Atlantic  coast,  it  was  seldom  seen  in  spring  north  of  the  Carolinas; 
the  few  indiyiduala  that  passed  up  the  New  England  coast  usually 
appeared  in  May:  Hail  Point,  Maryland,  May  23,  1893  (Kirkwood); 
Scarboro,  Me.,  May  2,  1866  (Knight).  Ttligration  in  the  Mississippi 
Valley  begins  in  March:  Eagle  Pass,  March  5,  1885  (Negley);  Pecoa 
aty,  March  9,  1906  (Ligon) ;  GaineaviUe,  March  4, 1876  (Ragsdale)— 
ailinTexas;  Warrensburg,  Mo.,  April  1, 1874  (Scott);  Appleton  City, 
Mo.,  April  3,  1906  (Prier);  central  Illinois,  average  April  9;  Jasper, 
Ind.,  April  2,  1896  (Butler);  central  Iowa,  average  April  11,  earliest 
April  3,  1883  (Lindley);  northern  Nebraska,  average  April  3,  earliest 
March  28,  1889  (Bates) ;  Vermilion,  S.  Dak.,  April  5 ,1884  (Agersboi^) ; 
central  North  Dakota,  average  April  15,  earliest  April  8,  1886  (Ed- 
wards) ;  Aweme,  Manitoba,  average  April  22,  earliest  April  9,  1902 
(Criddle);  Apache,  N.  Mex.,  March  25,  1886  (Anthony);  Utah  Lake, 
Utah,  March  30,  1899  (Johnson) ;  northern  Colorado,  average  April  14, 
earhest  April  10,  1889  (Smith);  Cheyenne,  Wyo.,  average  April  18, 
earliest  April  15, 1889  (Bond);  Terry,  Mont.,  average  April  16,  earliest 
Aptil  7,  1906  (Cameron);  Big  Sandy,  Mont.,  average  April  19,  earliest 
April  13,  1903  (Coubeaux);  Fort  Klamath,  Oreg.,  March  28,  1887 
(IVlerrill) ;  Chelan,  Wash.,  April  6, 1896  (Dawson) ;  Okanagau  Landing, 
British  Columbia,  April  12,  1906  (Brooks). 

Eggs  have  bron  tiiken  at  Camp  Harney,  Or^on,  April  30,  1876 
(Bendire) ;  Fort  Klamath,  Oreg.,  May  7,  1878  (Meams) ;  Lewistown, 
Mont.,  May  13,  1002  (Silloway);  Fort  Lapwai,  Idaho,  May  21,  1871 
(Bendire);  Cody,  Ncbr.,  young  just  hatched  June  23,  1895  (Trostler); 
southern  Saskatchewan,  downy  young  June  1,  1905  (Bent);  June  11 
and  18,  1906  (Bent). 

FaU  migration. — Flocks  of  fall  migrants  used  to  ap[>ear  on  the 
Atlantic  coast  about  the  middle  of  July  (Meams)  and  reach  South 
Carolina  by  cariy  August  (Hoxie).  They  returned  to  Monterey  Bay, 
California,  July  17,  1894  (Loomis),  and  arrived  at  Cape  St.  Lucas, 
Lower  CaHfomia,  September  15,  1859  (Xantus).  The  last  one  seen 
at  Montreal  in  1893  was  observed  September  21  (Wintle),  and  on  the 
coast  of  Massachusetts  the  species  has  been  noted  to  October  18 
(Howo  and  Allen). 

Hudaonisn  Curlew.    Nummitu  kudionieus  Lath. 

Breeditig  range. — The  Hudsonian  curlew,  or  jack  curlew  aa  it  is 
called  by  sportsmen,  is  known  to  breed  on  the  barren  grounds  of 
northern  Mackenzie   (MacFarlane)    and   on  the  western  coast  of 
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Alaska  from  tiie  mouth  of  the  Yukon  (Nelson)  north  to  Kotzehue 
Sound  (Grinnell). 

Wittier  range. — The  principal  winter  home  is  on  the  Pacific  coast, 
where  the  species  ranges  from  Ecuador  (SaJvadori  and  Festa)  to 
southern  Chile  (Cliiloe  Island;  Felzeln),  and  is  e9[)ecialty  abundant 
toward  the  southern  limit  of  the  range.  At  this  season  it  occurs  also 
on  the  coasts  of  Honduras  (Taylor)  and  Guatemala  (Salvin)  and 
north  to  the  southern  portion  of  Lower  Cahfomia  (Belding).  On 
the  AUajitic  coast  it  occurs  during  the  winter  from  British  Guiana 
(Quelcb)  to  the  mouth  of  the  Amazon  (Sharpe). 

Migration  mn^c— The  species  probably  does  not  breed  in  Green- 
land, but  it  has  been  taken  several  times  on  the  western  coast  as  far 
north  as  Jacobshaven,  latitude  69°  N.  (Winge).  It  migrates  east  to 
Ungava  (Turner)  and  Newfoundland  (Reeks),  and  passes  down  the 
Atlantic  coast  and  through  the  Lesser  Antilles  to  its  winter  home; 
but  it  is  almost  unknown  in  the  Greater  Antilles  and  in  Central 
America  and  northwestern  South  America  from  Nicaragua  to  Vene- 
zuela. It  is  a  common  migrant  and  a  probable  breeder  along  the 
west«m  shore  of  Hudson  Bay  (Preble),  but  since  it  is  unknown  in 
Saskatchewan  and  Manitoba  it  is  evident  that  these  Hudson  Bay 
birds  turn  southeastward  and  probably  reach  the  New  England 
coast;  for  the  bird  is  more  common  on  the  Massachusetts  coast  than 
would  be  expected  from  the  few  individuab  that  occur  in  Labrador. 
The  species  is  scarcely  recorded  in  the  whole  Rocky  Mountain  district 
between  central  Nebraska  and  eastern  California,  and  it  is  a  rare 
migrant  in  the  Mississippi  Valley,  though  a  few  use  this  route  in  both 
migrations.  The  main  migration  route  is  along  the  Pacific  coast, 
and  it  occurs  here  west  to  St.  Paul  Island,  Alaska  (Palmer). 

Spring  migratum. — Records  of  arrival  in  the  eastern  United  States 
are:  Sarasota  Bay,  Florida,  March  22,  1872  (Moore);  Port  Royal, 
S.  C,  April  14  (Ma«kay) ;  Cobbs  Island,  Viiginia,  May  19,  1891  (Kirk- 
wood)  ;  Cape  May,  N.  J.,  April  12, 1907,  "  ten  days  ahead  of  the  usual 
time"  (Hand);  Shelter  Island,  N.  Y.,  May  9,  1887  (Worthington) ; 
Nantucket,  Mass.,  April  10,  1891  (Mackay);  but  usually  not  in 
Massachusetts  before  the  middle  of  May.  By  what  route  these  birds 
reach  the  eastern  United  States  coast  is  as  yet  unknown,  for  there 
are  no  corresponding  records  in  either  the  Leeser  or  the  Greater 
Antilles. 

The  main  migratory  flocks  reach  the  coast  of  southern  California 
the  middle  of  March  (Grinnell)  and  proceeding  slowly  northward  have 
been  noted  at  Fort  Kenai,  Alaska,  May  18,  1869  (Bischoff);  Nulato, 
Alaska,  May  12,  1866  (Pease);  Kowak  Valley,  Alaska,  May  17,  1899 
(Grinnell) ;  Fort  Anderson,  Mackenzie,  May  29, 1865  (MacFarlane). 

E^;s  were  taken  on  the  barren  grounds  west  of  the  lower  Anderson 
River  in  late  June  and  early  July  (MacFarlane),  and  in  the  Kowak 
Valley  June  14-20,  1899  (Grinnell). 
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FaU  migraHon. — On  the  western  shore  of  Hudson  Bay  near  York 
Factory  in  1900  the  species  was  seen  July  19,  and  was  tolerably 
conunon  in  that  r^on  nearly  to  the  iirst  of  September  (Preble) ;  the 
earliest  date  at  Toronto,  Ontario,  is  July  4,  1904  (Fleming).  The 
average  date  of  arrival  at  Nantucket,  Mass.,  is  July  20,  earliest  July 
13  (Mackay);  earliest  at  Long  Beach,  N.  J.,  July  9,  1879  (Stone); 
Pea  and  Bodie  Island,  North  Carolina,  July  22,  1904  (Bishop); 
Bermudas,  August  14  (Reid);  Barbuda,  West  Indies,  August  12, 1877 
(Ober).  Two  specimens  were  taken  July  3,  1907,  at  Coronado  de 
Terraba,  Costa  Rica  (Carriker),  but  these  may  have  been  nonbreeders 
that  had  not  made  a  northern  journey. 

The  individuals  breeding  in  Alaska  pass  south  along  the  Pacific 
coast,  and  have  been  noted  at  the  Farallons,  California,  July  16, 1896 
(Loomis);  Los  Coronados  Islands,  Lower  California,  August  7,  1902 
(Grinnell  and  Daggett) ;  Chimbote,  Peru,  August  2-5,  1883  (MacFar- 
lane);  and  by  August  18,  at  Arauca,  Chile  (Sharpe). 

The  Hudsonian  curlew  has  been  noted  at  St.  Michael,  Alaska,  as 
late  as  September  2, 1899  (Bishop) ;  Morro  Bay,  California,  November, 
1891  (Nelson) ;  Great  Bear  Lake,  August  30,  1903  (Preble) ;  near  Cape 
Churchill,  Hudson  Bay,  August  24,  1900  (Preble);  Henley  Harbor, 
Ungava,  August  27,  1860  (Coues).  Near  Newport,  R.  I.,  a  gunner 
secured  30  birds  in  eight  years  on  dates  ranging  from  August  26, 1867, 
to  October  2,  1874  (Sturt«vant) .  Barbuda,  West  Indies,  November 
12,  1903  (specimen  in  United  States  National  Museum). 
Ealdmo  Curlew.     NuTTt^niui  boTuUia  (Font.). 

Breeding  range. — The  principal  summer  home  of  the  Eskimo  curlew 
was  on  the  barren  grounds  of  Mackenzie,  from  near  the  Arctic  coast 
(MacFarlane)  south  to  Point  Lake  (Richardson).  Thence  a  few 
ranged  west  as  far  as  Point  Barrow  (Murdoch),  but  no  nests  seem  to 
have  been  found  west  of  Mackenzie. 

Winter  range.— Moat  of  the  species  wintered  in  the  campos  region 
of  Argentina  (Sclater  and  Hudson)  and  Patagonia,  south  at  least  to 
the  Chubut  Valley  (Dumford).  It  has  been  taken  once  on  the  Falk- 
land Islands  (Abbott).  It  was  rare  in  Chile,  south  to  Chiloe  (Philippi). 
At  present  there  are  no  data  to  determine  the  northern  limit  in  winter, 
but  probably  few  if  any  wintered  much  north  of  Buenos  Aires. 

Migration  route. — The  curlew  left  the  Barren  Grounds  in  the  fall 
and  went  southeast  to  Labrador  (Ckmes),  where  they  gorged  them- 
selves for  several  weeks  and  became  extremely  fat.  Then  they 
passed  across  the  Oulf  of  St.  Lawrence  and  struck  out  to  sea  heading 
for  the  Lesser  Antilles,  nearly  2,000  miles  distant.  Some  flocks 
stopped  for  a  few  days  at  the  Bermudas  (Jardine),  but  if  the  weather 
was  fair  the  larger  number  passed  on,  dying  both  day  and  night,  and 
did  not  land  during  the  whole  trip.  When  storms  interfered,  the 
birds  were  sometimes  driven  out  of  their  course  and  appeared  in 
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considerable  numbers  on  the  coast  of  Massachusetts  (Mackay)  and 
less  often  on  Long  Island  (Giraud)  and  the  New  Jersey  coast  C^um- 
buU).  The  Eskimo  curlew  was  absent,  except  as  a  straggler,  from 
the  whole  coast  of  the  United  States  south  of  New  Jersey,  from  the 
Bahamas  and  from  the  Greater  Antilles.  In  its  southward  flight  it 
passed  through  the  Lesser  Antilles  (Feilden)  and  aloi^  the  eastern 
portion  of  Brazil  (Pelzeln)  to  its  winter  home.  Throughout  the 
whole  line  of  its  fall  migration  it  was  imknown  in  spring,  at  which 
season  it  was  traveling  northward  some  thousands  of  miles  farther 
west  over  the  prairies  of  the  Mississippi  Valley.  The  exact  route 
between  its  winter  home  and  the  United  States  is  unknown,  for 
along  the  whole  4,000  miles  from  Argentina  to  northern  Mexico 
and  southern  Texas  the  species  has  been  recorded  only  twice — once 
in  Costa  Rica  (Zeledon)  and  once  in  Guatemala  (Salvin).  Its  prin- 
cipal migration  route  in  sprii^  was  a  comparatively  narrow  belt 
crossing  the  prairies  on  both  sides  of  the  meridian  of  97°.  The  course 
is  well  known  from  southern  Texas  (Merrill)  to  southern  South 
Dakota  (Agersborg)  and  thence  data  are  wanting.  There  seem  to  be 
no  records  of  the  species  from  about  latitude  44°  in  the  Mississippi 
Valley  until  Great  Slave  Lake  is  reached,  a  thousand  miles  to  the 
northward. 

This  curlew  is  unknown  in  the  Rocky  Mountain  States  or  any- 
where on  the  Pacific  slope  or  coast  south  of  Alaska,  and  the  specimen 
taken  April  8,  1892,  at  Lake  Falomas,  Chihuahua  (specimen  in 
Umted  States  National  Museum),  was  far  out  of  the  usual  course  of 
the  species.  The  species  has  been  taken  a  few  times  in  western 
Alaska,  south  to  St.  Michael  (Nelson)  and  west  to  the  Pribilof  Islands 
(Palmer)  and  Bering  Sea  (specimen  in  United  States  National 
Museum).  It  has  occurred  accidentally  several  times  in  Europe  fli'l 
on  the  western  coast  of  Greenland,  north  to  Disco  Bay  (Winge). 

S-pring  miration. — The  Eskimo  curlew  arrived  in  Texas  in  March — 
Boeme,  March  9,  1880  (Brown);  Gainesville,  average  March  17, 
earliest  March  7,  1884  (Ragsdale);  and  reached  central  Kansas  about 
the  middle  of  April— April  14,  1884  (Kello^);  April  13,  1885  (Kel- 
logg). Most  of  the  records  in  the  central  Mississippi  Valley  are  in 
April.  One  of  the  latest  and  most  northern  is  that  of  Couea, 
who  says  that  he  saw  them  in  large  flocks  the  second  week  in  May, 
1873,  between  Fort  Randall  and  Yankton,  S.  Dak.  Then  there  is  no 
further  news  of  them  until  they  arrived  at  Fort  Resolution,  Mac- 
kenzie, May  27,  1860  (Kennicott);  Fort  Anderson,  May  27,  1865 
(MacFarlane) ;  Point  Barrow,  May  20,  1882  (Murdoch). 

Eggs  were  taken  at  Point  Lake,  Mackenzie,  June  13, 1822  (Richard- 
son), and  on  the  Barren  Grounds  near  Fort  Anderson,  June  13,  ISR.*^, 
June  16,  1864,  and  June  16,  1865  (MacFariane). 

F<M  migration. — ^The  Eskimo  curlew  started  so  early  in  August 
that  by  the  middle  of  the  month  the  old  birds  reached  the  eastern 
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shores  of  Labrador  (Coues).  During  the  following  two  weeks  they 
crossed  the  Gulf  of  St.  Lawrence  and  made  their  long  ocean  flight 
and  by  the  end  of  another  fortnight  they  were  at  the  winter  home  in 
Argentina  (Sclater  and  Hudson).  Dates  of  arrival  along  this  course 
are:  Indian  Tickle  Harbor,  Labrador,  August  16,  1860  (Coues); 
Houlton  Harbor,  Labrador,  August  20,  1891  (Norton);  Nantucket, 
Mass.,  average  August  29,  earliest  August  18,  1898  (Mackay);  Bar- 
bados, West  Indies,  August  27,  1886  (Manning);  Amazon  River,  Sep- 
tember 4,  1830  (Felzein);  Concepciou,  Argentina,  September  9,  1880 
(Barrows).  Some  dates  of  the  last  seen  are:  Fort  Churchill,  Kee- 
watin,  September  1,  1SS4  (Bell);  Newfoundland,  to  end  of  Septem- 
ber (Reeks);  Saybrook,  Conn.,  October  13,  1874  (Merriam);  Barba- 
dos, West  Indies,  November  4,  1886  (Manning).  Many  curlews 
migrated  south  along  the  west  coast  of  Hudson  Bay,  before  they 
turned  east  to  the  Atlantic  and  some  of  these  seem  to  have  wandered 
'  occasionally  southward  and  given  rise  to  such  records  as  Kingston, 
Ontario,  October  10,  1873  (Fleming) ;  Erie,  Pa.,  September  17,  1889 
(Sennett) ;  and  a  few  fall  records  around  Lake  Michigan. 

The  Eskimo  curlew  is  rapidly  approaching  extinction,  if  indeed 
any  still  exist.  In  the  early  sixties  MacFarlane  found  them  breedii^ 
abundantly  on  the  Barren  Grounds  near  Fort  Anderson,  while  Couea 
reports  thousands  passing  south  along  the  Labrador  coast  in  the  fall; 
in  the  early  seventies  Coues  found  them  equally  abundant  passing 
north  through  South  Dakota  in  the  spring.  Ten  years  later  they 
were  still  common  in  their  winter  home  in  Ai^entina,  and  natural- 
ists who  visited  the  Labrador  coast  at  this  time  record  them  as 
present  in  flocks  but  not  in  numbers  as  seen  by  Coues.  By  1889 
only  a  few  flocks  were  seen,  and  within  the  next  half  dozen  years  the 
flights  ceased.  During  the  last  flfteen  years  the  species  has  been 
recorded  only  a  few  times  and  apparently  only  three  times  in  the 
ten  years  previous  to  1909:  Tuckernuck  Island,  Massachusetts,  eight 
birds  August  24,  1897  (Mackay);  Nantucket,  Mass.,  two,  August  18, 
1898  (Mackay);  northeastern  coast  of  Labrador,  about  a  dozen  the 
fall  of  1900  (Bigelow).  The  latest  records  are  those  of  two  birds 
shot  August  27,  1908,  at  Newburyport,  Mass.  (Thayer),  and  one 
September  2,  1909,  at  Hog  Island,  Maine  (Knight).  The  disappear- 
ance of  the  Eskimo  curlew  has  given  rise  to  much  speculation  as  to 
the  probable  cause.  A  simple  explanation  is  that  during  recent 
years,  especially  since  1880,  its  former  winter  home  in  Argentina  has 
been  settled  and  cultivated,  while  its  spring  feeding  grounds  in 
Nebraska  and  South  Dakota  have  been  converted  into  farm  land. 
[Buropean  Curlew.    JVununtut  arquatui  (Linn.). 

This  Eaetem  Hemuphcro  epeciei  breeds  from  Great  Britain  to  southern  Ruseia, 
the  White  Sea,  and  the  Ural  Mountains,  It  winters  in  Great  Britain  and  occurs  at 
thiB  B«aaoa  from  the  Mediterranean  to  the  south  end  of  Africa. 

It  is  probable  that  one  Bpeclmen  of  this  curlew  was  collected  on  Long  Island  in 
1SS3 — its  only  North  American  record.] 


„,  Google 


DOTTEREL.  '  77 

Whimbrel.    Nwneniut  pkxopiu  (Lina.). 

Though  an  Old  World  species,  the  whimbrel  is  &  common  visitor 
in  Greenland  (Schalow)  and  possibly  breeds  there.  It  breeds  in 
Iceland,  Scandinavia,  and  Russia,  east  to  the  Ural  Mountains  and 
north  to  the  Arctic  Circle.  It  winters  on  the  coast  and  islands  of 
tropical  and  southern  Africa,  and  ranges  at  this  season  east  to  India 
and  the  Malay  Peninsula.  One  was  taken  May  23,  1906,  about 
latitude  43°  N.  and  longitude  60°  W.,  south  of  Sable  Island,  Nova 
Scotia  (Brewster) . 

Briatle-thlglied  Onrlew.    Numeniiu  tahitiemit  (Gmel.). 

The  breeding  range  of  this  species  has  not  yet  been  ascertained, 
but  in  Alaska  it  has  been  taken  May  18,  1S69,  on  the  Kenai  Penin- 
sula (Bischoff) ;  May  24,  1880,  at  St.  Michael  (Nelson) ;  August  26, 
1885,  on  the  Kowak  River  (Townsend) ;  and  May  23,  1905,  at  the  head 
of  Nome  River  (Anthony).*  These  dates  would  seem  to  indicate 
that  the  species  nests  in  the  northern  part  of  its  range. 

The  species  is  common  on  the  Hawaiian  Islands  and  occurs  through- 
out the  islands  of  the  Pacific  south  to  New  Caledonia  and  from  the 
Ladrones  to  the  Marquesas  and  Paumota  islands.  The  Pacific 
islands  seem  to  be  the  winter  home  of  the  species,  and  on  some  of 
them  it  is  quite  common.  It  has  been  taken  in  the  Phoenix  group 
near  the  equator  in  Jiine  and  July,  and  a  few  are  known  to  remain 
alt  summer  in  Hawaii  (Henshaw),  but  these  apparently  are  non- 
breeding  birds. 

lapwing.     VaneUui  vanellut  (Lina.). 

Though  an  Old  World  species,  the  lapwing  has  been  noted  several 
times  in  Greenland  on  the  west  coast  from  Julianehaab  to  Godthaab, 
at  various  times  from  early  December  to  the  first  of  April  (Schalow). 
It  has  been  taken  as  a  stra^ler  at  White  Hills,  Newfoundland,  No- 
vember 23,  1905  (Brewster);  Halifax,  Nova  Scotia,  March  17,  1897 
(Piers);  Merrick,  Long  Island,  about  December  26,  1883  (Dutcher); 
Meccox  Bay,  Long  Island,  fall  of  1905  (Beebe) ;  Hog  Island,  Bahamas, 
November,  1900  (Fleming);  Barbados,  1886  (Cory). 

The  breeding  range  extends  from  Great  Britain  to  Japan,  from 

central  Europe  to  the  Arctic  Circle,  and  from  northern  China  to  about 

latitude  55"  in  Siberia.    The  species  winters  from  about  the  southern 

limit  of  the  breeding  range  to  northern  Africa  and  southern  China. 

Sotteial.    Evdromias  Tnorinelltu  (Ldnn.). 

This  is  an  accidental  visitor  to  North  America,  the  only  record  being 
that  of  one  taken  July  23,  1897,  on  King  Island,  Alaska  (Stone).  It 
breeds  from  Great  Britain,  southern  Russia,  and  eastern  Siberia  north 
to  the  islands  of  the  Arctic  coast.  It  winters  from  southern  Europe 
to  equatorial  Africa. 
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Blaok-bellied  norer.    SquaUirola  iqualarola  (Liaa,). 

Breeding  range. — ^This  is  a  circumpolar  species,  but  the  places  where 
it  is  known  to  breed  are  comparatively  few.  In  North  America  it 
has  been  found  breeding  on  the  Melville  Peninsula  (Richardson), 
Boothia  Felix  (Ross),  Franklin  Bay  (MacFarlane),  and  Point  Barrow 
(Murdoch).  In  the  Eastern  Hemisphere  it  breeds  on  the  Kolgnjef 
and  Dolgoi  islands  of  Russia  and  near  the  Taimyr  Peninsula,  Siberia, 
and  probably  breeds  on  the  Liakoff  Islands,  Siberia,  and  near  the 
south  end  of  Kova  Zembla  Island. 

Winter  range. — The  North  American  breeding  birds  pass  south  in 
winter  to  Chimbote  andTumbez,  in  northern  Peru  (Taczanowski),  and 
to  the  Amazon  Kiver,  Brazil  (Pelzeln).  The  species  is  also  found  at 
this  season  through  northern  South  America,  the  West  Indies,  Central 
America,  and  Mexico  to  the  coast  of  South  Carolina  (Coues),  occa- 
sionally North  Carolina  (Bishop),  southern  Texas  (Sennett),  and  the 
coast  of  California  north  to  Humboldt  County  (Townsend).  It  prob- 
ably wintered  formerly  to  the  mouth  of  the  Columbia  (Buckley) .  The 
birds  of  Russia  and  Siberia  winter  from  the  Mediterranean,  India,  and 
southern  China  to  southern  Africa  and  Australia.  The  species  is 
accidental  in  Hawaii  (Henshaw). 

Migration  range. — The  black-bellied  plover  has  been  taken  several 
times  on  the  west  coaat  of  Greenland  north  to  Egedcsminde,  latitude 
69°  N.  (Winge),  but  probably  does  not  breed  in  that  country.  It  ia 
known  only  as  a  migrant  along  the  east  coast  of  Siberia,  as  at  Plover 
Bay  (Nelson)  and  on  the  Commander  Islands  (Stejne^er). 

Spring  migration. — ^The  species  is  a  late  and  not  common  migrant 
on  the  Atlantic  coast  in  the  spring,  and  appears  in  New  Jersey  (Stone) 
and  on  Long  Island  in  late  April  and  early  May ;  Montauk,  N.  Y., 
April  30,  1902  (Scott);  Cape  Cod,  Massachusetts,  average  May  23, 
earliest  April  18,  1894  (Mackay);  Pictou,  Nova  Scotia,  May  17,  1895 
(Hickman).  Nor  is  it  common  in  the  interior,  where  some  dates  of 
spring  arrivals  are:  Near  New  Orleans,  La.,  March  2,  1890  (Beyer); 
Sedalia,  Mo.,  March  21,  1884  (Sampson);  southern  Ontario,  average 
May  27,  earliest  May  22  (Fleming);  Vermilion,  S.  Dak.,  May  3,  1884 
(Agcrsboi^) ;  northern  North  Dakota,  average  May  8,  earliest  May  5, 
1894  (Bowen) ;  Keabum,  Manitoba,  average  May  19,  earliest  May  14, 
1901  (Wemyss);  Cheyenne,  Wyo.,  average  May  18,  earliest  May  11, 
1884  (Bond);  Indian  Head,  Saskatchewan,  averse  May  14,  earliest 
May  9, 1904  (Lang) ;  Fort  Chipewyan,  Alberta,  May  23,  1901  (Preble) ; 
Fort  Resolution,  Mackenzie,  June  2,  1860  (Kennicott);  Sitka,  Alaska, 
May  6,  1869  (Bischoff);  mouth  of  the  Yukon,  May  12;  Dawson, 
Yukon,  May  20,  1899  (Bishop);  Point  Barrow,  Alaska,  June  21,  1882 
(Murdoch),  and  June  26,  1898  (Stone). 

Some  individuals  remain  late  in  the  spring  on  the  Atlantic  coast  and 
possibly  some  nonbreeders  may  remain  the  entire  summer.  In 
Florida  they  have  been  seen  June  14,  June  29,  July  4,  July  26,  and 
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August  3  (Scott  and  Worthington),  They  have  been  seen  in  Jamaica 
in  June  (Field),  andevenoff  the  coast  of  Venezuela  they  were  common 
June  21-27j  1S92  (Hartert).  The  last  of  the  regular  migrants  do  not 
leave  the  coast  of  Massachusetts  until  June — average  June  6,  latest 
June  15,  1886  (Cahoon);  Western  Egg  Kock,  Maine,  June  24,  1895 
(Knight) ;  Toronto,  Ontario,  June  2  (Fleming) ;  Corpus  Christi,  Tex., 
July  1,  1887  (Sennett). 

£ggs  were  taken  at  Franklin  Bay,  Mackenzie,  July  4,  1864,  and 
July  8,  1865  (MacFarlane),  but  in  each  case  the  e^;s  were  already 
partly  incubated. 

FaU  migration.~nie  southward  movement  begins  early  in  July, 
bringing  a  few  individuals  into  the  United  States  the  latter  part  of 
that  month— eastern  Massachusetts,  July  8  (Howe  and  Allen); 
Toronto,  Ontario,  July  23,  1890  (Fleming) — but  the  regular  migra- 
tion occurs  in  August:  Cape  Cod,  Massachusetts,  average  August  17, 
earliest  August  6  (Mackay);  Long  Island,  New  York,  average  August 
6,  earliest  July  1,  1905  (Kobbe);  Erie,  Pa.,  August  1,  1890  (Todd); 
southern  Wisconsin,  August  10,  1872  (Kumlien  and  HoUister); 
southern  British  Columbia,  August  15,  1903  (Brooks).  The  last  were 
seen  at  Winter  Island  on  the  coast  of  Melville  Peninsula  August  17, 
1821  (Greely),  and  the  first  flocks  came  along  the  Labrador  coast 
August  15,  1860  (Coues).  The  species  was  unusually  abundant  on 
Prince  Edward  Island  in  1892  from  August  22  to  September  14 
(Mackay).  Some  dates  of  the  last  seen  are:  Point  Barrow,  Alaska, 
August  20,  1897  (Stone) ;  Great  Bear  Lake,  Mackenzie,  September  5, 
1903  (Preble);  St.  Michael,  Alaska,  September  16,  1899  (Bishop); 
southern  British  Columbia,  October  23,  1888  (Brooks);  Fort  Collins, 
Colo.,  October  28,  1893  (Cooke);  Lincoln,  Nebr.,  October  21,  1899 
( Wolcott) ;  Ottawa,  Ontario,  average  October  24,  latest  November  8, 
1903  (White);  Pictou,  Nova  Scotia,  October  11,  1894  (Hickman); 
Cape  ([tod,  Massachusetts,  average  October  21,  latest  November  14, 
1887  (Cahoon) — accidental  in  December,  1872  (Mackay);  Erie,  Pa., 
November  10, 1894  (Todd) ;  Long  Island,  New  York,  average  October 
15,  latest  November  7,  1905  (Latham). 

Burop«aii  Childea  Plover.    Charadriu*  apriaaiui  Linn. 

The  combined  ranges  of  the  three  golden  plovers  complete  the  cir- 
cumference of  the  globe  in  the  vicinity  of  the  Arctic  Circle.  In 
general  it  may  be  said  that  apricarius  breeds  in  northern  Europe  and 
northwestern  Siberia;  dominicus  in  North  America;  and  fvlvua  in 
eastern  Siberia.  The  ranges  of  apricarius  and  dominiciu  meet  on  the 
west  coast  of  Greenland;  dominicua  aadfalmia  join  ranges  in  western 
Alaska;  the  dividing  line  in  Siberia  heiween  fulvua  and  apricarius 
has  not  yet  been  determined. 

The  European  golden  plover  breeds  from  Great  Britain  to  western 
Siberia  and  south  to  central  Europe.    It  winters  from  about  the 
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southern  limit  of  the  breeding  range  south  to  Beluchistan  and  noiih- 
em  Africa.  This  plover  has  been  taken  as  a  BUmmer  Tisitor  to  the 
east  coast  of  Greenland  (Helms),  and  at  several  places  on  the  west 
coast  from  the  southern  end  to  Cbristianshaab  about  69°  latitude 
(Winge).  It  has  not  jet  been  found  breeding  in  Greenland,  though 
it  has  been  taken  there  in  midsummer  (Helms). 

Qolden  Plover.  Cbaradriui  (lominicui  UQU. 
Breeding  range. — The  summer  home  of  the  golden  plover  extends 
from  Whale  Point  at  the  northwest  comer  of  Hudson  Bay  (Eifrig), 
west  across  the  barren  grounds  to  the  mouth  of  the  Anderson  River 
(MacFarlane) ,  and  thence  along  the  barren  grounds  of  the  coast  of 
Alaska  to  Kotaebue  Sound  (Grinnell).  It  extends  north  in  Franklin 
to  include  the  islands,  at  least  as  far  as  latitude  77°.  The  bird  ia 
known  to  breed  commonly  on  Banks  Island  (Armstroi^),  Prince 
Albert  Island  (Armstrong),  Melville  Island  (Parry),  and  theislanda 
at  the  north  end  of  Wellington  Channel  (Belcher),  and  east  to  the 
eastern  coast  of  Melville  Peninsula  (Parry).  It  probably  does  not 
breed  in  Greenland,  though  it  occurs  not  uncommonly  on  the  west 
coast  to  about  latitude  73°  (Walker).  There  are  somewhat  doubtful 
records  of  the  species  having  been  seen  August  7,  1881,  at  Cape  Baird, 
Lady  Franklin  Bay,  81°  30'  N.  (Greely),  and  on  July  12,  1872,  at 
Thank  God  Harbor,  Greenland,  81°  40'  (Davis).  As  the  belt  of 
tundra  along  the  north  coast  of  Alaska  is  comparatively  narrow,  the 
principal  breeding  grounds  of  the  golden  plover  are  between  the 
mouth  of  the  Mackenzie  River  and  the  Gulf  of  Boothia,  north  of  the 
Arctic  Circle. 

Winier  range. — The  species  ranges  south  on  the  Atlantic  coast  to 
'  Bahia  Blanca,  central  Argentina  (Barrows),  and  the  center  of  abun- 
dance during  the  winter  season  is  the  pampas  of  Argentina  (Sclater 
and  Hudson)  and  Uruguay  (Aplin),  between  the  parallels  of  34°  and 
36°  S,  Individuals  remain  during  the  winter  as  far  north  as  Rio 
Janeiro,  Brazil  (Hapgood),  on  the  coast  and  to  Cuyaba,  Matto  Grosso 
(Pelzein),  in  the  interior.  There  is  one  record  of  the  occurrence  of 
the  species  (probably  casual)  in  January  at  Nauta  in  northeastern 
Peru  (Sharpe).  The  golden  plover  does  not  winter  in  the  Lesser 
Antilles  nor  in  that  part  of  northeastern  South  America  where  it  is 
most  abundant  in  migration.  It  has  been  recorded  as  wintering  at 
several  places  north  of  South  America,  but  probably  such  of  theee 
records  as  are  not  errors  represent  accidental  or  unusual  occurrences. 
Migration  range. — From  the  breeding  grounds  the  golden  plover 
go  south  and  southeast  to  Labrador;  then  cross  the  Gulf  of  St.  Law- 
rence and  its  islands  to  Nova  Scotia,  and  from  the  southern  coast  of 
the  latter  fly  directly  across  the  ocean  to  the  Lesser  Antilles  and  the 
coast  of  northeastern  South  America.  Sometimes  when  caught  by  a 
storm  during  this  flight  they  seek  the  nearest  land,  iq>peaxitig  not 
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infrequBntlj  at  the  Bermudas,  Cape  Cod,  and  Long  Island.  After  a 
short  stop  in  the  Antilles  and  northern  South  America,  they  pass  to 
the  winter  home  in  Ai^ntina  and  remain  there  from  September  to 
March. 

The  return  northward  in  spring  is  by  a  different  route,  the  details 
of  which  are  not  yet  determined.  What  is  known  is  that  they  disap- 
pear from  Ai^ntina  and  shun  the  whole  Atlantic  coast  from  Brazil 
to  Labrador.  In  March  they  appear  in  Guatemala  and  Texas;  April 
finds  them  on  the  prairies  of  the  Mississippi  Valley;  the  first  of  May 
sees  them  crossing  our  northern  boundary;  and  by  the  first  week  in 
June  they  reappear  on  their  breeding  grounds  in  the  frozen  north. 

Various  theories  have  been  advanced  to  account  for  this  strange 
miration  course.  The  simplest  explanation  seems  to  he  the  applica- 
tion of  the  following,  which  may  be  laid  down  as  the  fundamental  law 
underlying  the  choice  of  migration  routes.  Birds  follow  that  route 
between  the  winter  and  summer  homes  that  is  the  shortest  and  at  the 
same  time  furnishes  an  abundant  food  supply.  Applying  this  rule  to 
the  case  of  the  golden  plover,  the  following  facta  are  apparent:  The 
plover  is  a  bird  of  treeless  regions;  it  summers  on  the  tundras  and 
winters  on  the  pampas;  an  enormous  food  supply  especially  palatable 
tempts  it  in  the  fall  to  Labrador  and  furnishes  power  for  the  long 
flight  to  South  America.  To  attempt  to  return  in  spring  by  the  same 
course  would  be  suicidal,  for  at  that  season  Labrador  would  furnish 
scant  provender.  The  plover  seeks  the  shortest  treeless  route  over- 
land, and  alighting  on  the  coast  of  Texas  travels  leisurely  over  the 
Mississippi  Valley  prairies,  which  are  abundantly  supplied  with  food, 
to  the  plains  of  the  Saskatchewan  and  thence  to  the  Arctic  coast. 

Spring  migrtUion. — The  principal  line  of  migration  from  the  winter 
home  northward  through  South  America  is  not  yet  known;  the 
species  is  said  to  he  common  in  March  and  April  in  Peru  (Sclater  and 
Salvin)  east  of  the  mountains,  but  next  to  nothing  is  known  regarding 
its  appearance  in  the  territory  for  a  thousand  miles  to  the  northward. 
The  species  is  practically  unrecorded  at  all  seasons  of  the  year  from 
Ecuador,  Colombia,  Panama,  Nicaragua,  and  Honduras,  and  though 
a  few  have  been  noted  in  Costa  Rica  (Cherrie),  Guatemala  (Sclater 
and  Salvin),  and  eastern  Mexico  (Sclater),  in  none  of  these  countries 
have  the  great  flocks  been  seen  that  are  so  characteristic  of  the  faU 
flight  in  the  Lesser  Antilles  and  of  the  spring  advance  up  the  Missis- 
sippi Valley.  Not  until  Texas  is  reached  can  the  movements  of  the 
golden  plover  be  definitely  traced,  and  at  no  place  between  Peru  and 
Texas  has  it  ever  been  recorded  as  common.  In  fact,  the  records  as 
they  stand  are  what  they  should  be  if  the  plover  escapes  the  forested 
regions  of  northern  South  America  and  Central  America  by  a  single 
fiight  of  from  2,000  to  2,500  miles  from  the  valleys  of  Eastern  Peru  to 
the  treeless  prairies  of  Texas.  The  general  time  of  appearance  in  the 
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United  States  and  of  passage  to  the  summer  home  can  be  gathered 
from  the  following  dates  of  arriTal:  Boeme,  Tex.,  March  9,  1880 
(Brown);  Indianola,  Tex.,  March  15,  1856  (Cassin);  Gainesville, 
Tex.,  March  17,  1885  (Ragsdale);  Caddo,  Okla.,  March  12,  ISS4 
(Cooke);  near  New  Orleans,  La.,  March  24,  1894  (Allison),  April  2, 
1881  (I^ngdon);  Fayetteville,  Ark.,  abundant  March  20-31,  1883 
(Harvey);  central  Missouri,  average  April  13,  earliest  April  11,  1903 
(Bryant) ;  Badger,  Nebr.,  average  April  8,  earliest  April  5,  1903 
(Colt);  Lebanon,  111.,  March  17,  1876  (Jones);  Tampico,  111.,  average 
April  10,  earliest  March  31,  1885  (Brown) ;  Terre  Haute,  Ind.,  March 
23,  1888  (Evermann);  Chic^o,  III.,  average  April  16,  earliest  March 
30,  1899  (Gault);  central  Iowa,  average  April  19,  earliest  April  12, 
1883  (Williams) ;  Heron  Lake,  Minnesota,  aver^;e  May  1  (Miller) ; 
central  South  Dakota,  average  April  30,  earliest  April  25,  1888 
(Bishop);  Larimore,  N.  Dak.,  average  May  5,  earliest  May  2,  1895 
(Eastgate) ;  Aweme,  Manitoba,  average  May  4,  earliest  April  23,  1905 
(Griddle);  Indian  Head,  Saskatchewan,  May  9,  1904  (Lang);  Fort 
Simpson,  Mackenzie,  May  26,  1860  (Ross),  May  19,  1904  (Preble); 
Fort  Reliance,  Yukon,  May  13  (Nebon);  Point  Barrow,  Alaska, 
latitude  71°  N.,  May  21,  1882  (Murdoch),  May  24,  1883  (Murdoch), 
June  1,  1898  (Stone).  The  dates  of  arrival  in  the  province  of  Frank- 
lin are:  Igloolik,  69°,  June  14,  1823  (Parry);  Boothia  Felix,  70°, 
June  4,  1830  (Ross),  June  22,  1831  (Ross);  Prince  of  Wales  Strait, 
73°,  June  7,  1851  (Armstrong);  Bay  of  Mercy,  74°,  June  3,  1852 
(Armstrong);  Winter  Harbor,  75°,  June  2,  1820  (Parry);  near  Wel- 
lington Channel,  77°,  June  2,  1853  (Belcher). 

The  latest  dates  recorded  in  the  southern  part  of  the  winter  range 
are  March  12  (ApUn)  and  March  19  (Barrows) ;  in  the  northern  part 
of  the  winter  home  the  species  remains  until  April  (Sclater  and 
Salvin) ;  at  Chicago  the  average  date  of  the  last  one  seen  is  April  30, 
and  the  latest  May  9,  1895  (Blackwelder) .  Some  other  late  dates 
are:  Near  New  Orleans,  La.,  June  10,  1907  (Kopman);  Lebanon, 
Ind.,  May  10,  1894  (Beasley);  Lawrence,  Kans.,  May  8, 1906  (Wet- 
more);  White,  S.  Dak.,  May  27,  1889  (Partch);  Aweme,  Manitoba, 
averse  May  23,  latest  May  29,  1896  (Criddle);  Fort  Chipewyan, 
Alberta,  June  1,  1893  (Russell).  South  of  the  latitude  of  Chicle 
the  bulk  of  the  spring  shooting  of  golden  plover  is  in  April ;  from  Iowa 
northward  to  Canada  the  spring  shooting  occurs  chiefly  during  the 
first  half  of  May. 

During  the  spring  migration  the  golden  plover  is  almost  entirely 
absent  from  the  Atlantic  coast.  There  are  three  spring  records  for 
Massachusetts  (Mackay)  and  a  few  for  Long  Island  (Giraud),  the  last 
of  them  many  years  ago.  Probably  most  of  the  other  scattered 
spring  records 'east  of  the  Alleghenies  are  errors  of  identification. 
The  species  is  not  common  at  any  time  of  the  year  west  of  Texas, 
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Nebraska,  and  Saskatchewan,  and  apparently  is  absent  in  spring 
from  tbe  wbole  region  west  of  the  Rocky  Mountains. 

Eggs  were  collected  on  the  lower  Anderson  River,  Mackenzie, 
June  24,  1863,  June  22,  1864,  and  June  16,  1865  (MacFarlane) ;  at 
Point  Barrow,  Alaska,  June  22,  1882,  and  June  23,  1883  (Murdoch). 

FaU  migradon. — The  old  birds  start  south  in  July,  and  those  that 
are  to  make  the  flight  from  Nova  Scotia  to  the  Lesser  Antilles  occupy 
about  a  month  in  the  trip  from  the  breeding  grounds  to  the  southern 
coast  of  Nova  Scotia.  If  fair  weather  prevails,  the  flocks  of  golden 
plover  pass  by  the  New  England  coast  far  out  at  sea,  but  severe 
storms  are  frequent  at  this  season,  and  the  birds  are  often  driven  to 
land.  The  average  for  twenty-eight  years  of  the  date  of  arrival  of 
these  storm-driven  migrants  at  Nantucket,  Mass.,  is  August  25, 
earliest  August  12,  1898  (Mackay);  a,  still  earlier  date  ia  August  7, 
1852,  at  Plymouth,  Mass.  (Browne).  Five  times  in  these  twenty- 
eight  years  birds  were  seen  before  August  20  (Mackay).  The  rule 
on  Long  Island  is  to  expect  the  plover  with  the  first  storm  occurring 
after  August  28  (Lawrence).  The  first  flocks  are  noted  in  the  Ber- 
mudas during  the  last  ten  days  of  August  (Reid),  and  about  the  same 
time  the  species  arrives  in  the  Lesser  Antilles  (Lawrence)  and  even  on 
the  coast  of  British  Guiana  (Quelch).  A  few  golden  plover  reach 
Argentina  the  last  week  in  August  (Sclater  and  Hudson)  and  the 
species  has  been  taken  in  Bolivia  in  August  (Allen),  but  these  early 
couriers  are  exceptional,  and  the  main  flocks  arrive  in  September. 

On  the  west  side  of  Baffin  Bay  in  1820  the  last  was  seen  September 
3  (Parry);  in  Nova  Scotia  the  species  sometimes  remains  until 
October  (McKinlay).  The  average  date  of  the  last  one  seen  at 
Nantucket,  Mass.,  for  ten  years  previous  to  1890  is  October  2, 
latest  October  22,  1878  (Mackay);  for  tbe  years  since  1890  the 
average  date  of  the  last  seen  is  September  23  (Mackay),  Near  New- 
port, R.  I.,  a  market  hunter  shot  386  golden  plover  during  1867  to 
1874;  the  dates  ranged  from  August  14,  1868,  to  October  24,  1874 
(Sturtevant).  On  Long  Island  the  dates  of  the  earliest  and  latest 
recorded  observations  of  the  species  are  August  15  and  November  10 
(Chapman).  In  tbe  Bermudas  and  the  Lesser  Antilles  most  of  the 
birds  leave  in  October,  though  some  stragglers  may  be  noted  in 
November, 

In  the  interior  of  New  England  the  golden  plover  is  rare  in  fall, 
though  at  times  it  is  quite  common  on  Lake  Champlain.  Throughout 
New  York,  Pennsylvania,  and  New  Jersey  it  is  usually  very  rare,  but 
in  1880  and  in  several  other  years  it  has  been  common  in  those  States. 
It  has  been  seen  at  Erie,  Pa.,  on  dates  ranging  from  August  20,  1896, 
to  November  18,  1900  (Todd).  South  of  New  Jersey  on  the  Atlantic 
coast,  also  in  tbe  Bahamas,  the  golden  plover  is  almost  unknown, 
and  it  is  not  common  anywhere  in  the  (greater  Antilles  west  of  St. 
Croix. 
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While  the  greater  number  of  golden  plover  migrate  across  the 
Atlantic,  a  few  pass  south  in  the  fall  through  the  interior  of  North 
America.  The  first  arrival  from  the  north  noted  near  Fort  Churchill, 
Keewatin,  in  1900,  was  on  August  4  (Preble).  Other  dates  of  fall 
arrival  in  the  interior  are :  Moose  Factory,  Ontario,  September  8, 1860 
(Drexler);  Aweme,  Manitoba,  average  September  9,  earliest  August 
10, 1904(Criddle);  Lincohi,Nebr.,September22,1900(Wolcott);  near 
Toronto,  Ontario,  August  31, 1891  (Nash),  September  1,  1898  (Nash); 
Point  Felee,  Ontarip,  September  15,  1905  (Swales),  September  19, 
1906  (Tavemer);  Chicago,  111.,  average  September  12,  earliest  Sep- 
tember 10,  1898  (Gault);  Bay  St.  Louis,  Miss.,  September  26,  1899 
(Allison);  San  Jos*,  Costa  Rica,  October  20,  1890  (Cherrie).  Prob- 
ably these  Mississippi  Valley  fall  birds  are  the  ones  that  are  fairly 
common  in  Peru  from  September  to  November  (Sclater  and  Salvia) 
and  that  were  noted  in  October  at  Arica,  Chile  (MacFarlane). 

The  form  of  the  golden  plover  that  breeds  on  the  northern  and 
northweetem  coasts  of  Alaska  does  not  seem  to  m%rate  along  the 
western  coast  of  Alaska,  but  passes  in  general  east  to  Mackenzie.  A 
few  individuals  migrate  southeast  and  occur  in  the  fall  as  rare  strf^ 
lers  on  the  Pacific  slope:  Sitka,  Alaska,  August  16,  1896  (Grinnell); 
Chilliwack,  British  Columbia,  August  26,  1889  (Brooks);  Port 
Townsend,  Wash.,  September  9,  1897  (Fiaher);  Santa  Cruz,  Calif., 
October  22,  1888  (McGregor);  San  Jos6  del  Cabo,  Lower  California, 
October  18,  1887  (Brewster). 

The  golden  plover  does  not  remain  late  in  the  north.  The  last 
seen  on  the  breeding  grounds  at  Point  Barrow,  Alaska,  were  noted 
August  28,  1882  (Murd<tch),  and  August  20,  1897  (Stone).  Some 
other  dates  of  late  occurrence  are:  Great  Bear  Lake,  September  6, 
1903  (Preble) ;  Fort  Simpson,  September  10, 1860  (Ross) ;  Edmonton, 
Alberta,  September  23,  1894  (Loring);  Indian  Head,  Saskatchewan, 
October  2,  1904  (Lang);  Aweme,  Manitoba,  averse  October  14, 
latest  October  16,  1901  (Criddle);  near  Fort  Pierre,  S.  Dak.,  October 
2 1 ,  1855  (Cassin) ;  Fort  Sherman,  Idaho,  abundant  September 
15-20,  1896  (Merrill);  Newcastle,  Colo.,  October  5,  1902  (Bishop); 
Lincoln,  Nebr.,  November  14,  1899  (Wolcott);  Lanesboro,  Minn., 
November  2,  1889  (Hvoslef);  southern  Iowa,  average  October  27, 
latest  November  9,  1895  (Currier);  Chicago,  II!.,  average  October 
11,  latest  October  28,  1895  (Blackwelder) ;  English  Lake,  Ind., 
November  9,  1891,  November  15,  1892  (Butler);  Ottawa,  Ontario, 
'October  31,  1906  (White);  city  of  Quebec,  Canada,  November  10, 
1890  (Dionne);  San  Jos6,  Costa  Rica,  December  15, 1890  (Cherrie). 

The  golden  plover  is  one  of  the  shorebirds  that  has  diminished 
most  markedly  during  the  last  twenty  years'  Formerly  it  was 
enormously  abundant,  and  many  are  the  accounts  of  the  countless 
flocks  that  passed  in  an  almost  continuous  stream  across  the  Gulf  of 


,,Goo^^[c 


B.I.  35.  Bnlotiol  Surety,  u.  S  Otpt.  al 


KILLDEER  (OXVECHUS  V0CIFERU9). 


Dieitized  by  Google 


D,j,i,i.aL,  Google 


EILLDEEB.  85 

St.  Lawrence  and  out  to  sea.  On  the  return  up  the  Mississippi 
Valley  also  they  were  abundant.  For  the  ten  years  1895-1904 
the  numbers  reported  have  been  so  small  that  the  species  seemed  in 
imminent  danger  of  extinction.  During  1905  and  1906,  however, 
the  species  was  reported  from  quite  a  number  of  localities,  indicating 
that  at  present  the  comparatively  small  number  of  individuals  left 
are  holding  their  own.  The  future  of  the  American  golden  plover  is 
in  the  hands  of  the  sportsmen  of  the  Mississippi  Valley.  During  the 
breeding  season  the  birds  are  out  of  reach  of  danger  from  mankind; 
through  the  winter  their  welfare  is  out  of  the  control  of  the  people  of 
the  United  States;  but  in  spring  during  their  two  thousand  mile 
journey  up  the  Mississippi  Valley,  for  from  six  to  eight  weeks,  great 
numbers  are  slaughtered,  and  as  s  result  they  have  diminished  to  a 
small  fraction  of  their  former  numbers.  If  the  species  is  to  hold  its 
own  spring  shooting  in  the  Mississippi  Valley  must  be  largely  cur- 
tailed or  entirely  abolished. 

Fadflc  Qoldes  Plover.    Chandriut  dominiaiijulvui  Gmel. 

The  principal  summer  home  of  the  Pacific  golden  plover  is  in  Asia, 
where  it  breeds  in  northern  Siberia  east  of  the  Yenisei  River;  it 
breeds  also  on  the  western  coast  of  Alaska  from  near  Bering  Strait 
south  to  Bristol  Bay.  It  winters  on  the  Hawaiian  Islands  and  in 
China  and  India  and  south  to  New  Zealand  and  Australia.  Early 
dates  of  arrival  in  Alaska  are  at  Portage  Bay,  May  13,  1882  (Hart- 
laub);  Eadiak  Island,  May  13,  1868  (Bischoff);  Atka  Island,  May 
17,  1879  (Turner).  The  usual  time  of  arrival  at  the  mouth  of  the 
Yukon  is  about  the  first  of  June,  and  the  latest  date  in  the  fall  is 
October  12  (Nelson). 

Eilldeer.    Oxyeehus  voe^enu  (Linn.). 

Breeding  range. — The  killdeer  has  one  of  the  moat  extensive 
breeding  ranges  of  the  American  sborebirds.  It  ranges  north  ii| 
summer  to  central  Quebec  (Merriam),  northern  Ontario  (Todd),  cen- 
tral Keewatin  (Preble),  southern  Mackenzie  (Preble),  and  to  about 
latitude  53°  in  the  interior  of  British  Columbia.  The  killdeer  was 
seen  at  Fort  Churchill,  Keewatin,  and  at  Fort  Resolution,  Mackenzie, 
by  parties  of  the  Biological  Survey,  and  these  observations  very 
materially  extend  its  previously  known  northern  range.  The 
breeding  range  of  the  killdeer  extends  much  farther  south  than  that 
of  other  northern  breeding  shorebirds.  The  species  breeds  not  only 
throughout  the  whole  of  the  United  States,  but  south  to  Cape  St. 
Lucas,  Lower  California  (Xantus),  and  to  Rio  Sestin,  Durango 
(Miller).  Killdeers  occur  in  Newfoundland  in  the  fall  (Reeks),  but 
are  not  known  to  breed  on  that  island. 

Winter  range. — The  winter  range  is  much  less  extensive  than  the 
summer.    Though  there  are  records  of  the  presence  of  the  species  in 
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Paraguay  (Sharpe)  and  Chile  (Salvm),  it  ia  probable  that  these  repre- 
Bent  casual  occurrences  and  that  r^ularly  the  species  ranges  to  the 
Bennudas  (Jardine),  throughout  the  West  Indies  and  the  neighboring 
northern  coast  of  Venezuela  (Ernst),  but  not  farther  east  or  south 
on  the  Atlantic  coast;  while  on  the  Pacific  it  regularly  passes  south 
to  northwestern  Peru  (Sclater  and  Salvin)  and  the  interior  of  Colom- 
bia and  Medellin  (Sclater  and  Salvin).  The  northern  winter  range 
extends  regularly  to  North  Carolina  (BrimleyTi  Tennessee  (Gettys), 
central  Texas  (Brown),  rarely  southern  Arizona  (Meams),  and 
throughout  most  of  the  southern  half  of  California  (Fisher).  Casual 
occurrences  have  been  noted  in  Maryland  .(Stabler),  Pennsylvania 
(Bums),  and  Rhode  Island  (Meams).  After  the  great  storm  of 
November,  1888,  which  carried  large  numbers  of  killdeer  to  the 
New  England  coast  several  weeks  later  than  the  usual  time  for 
their  disappearance  from  that  part  of  their  range,  many  of  these 
birds  failed  to  undertake  a  second  southward  migration  and  remained 
on  the  coasts  of  Massachusetts  (Torrey),  New  Hampshire  (Chad- 
boume),  and  southwestern  Maine  (Brown),  Most  of  them  perished 
during  the  winter,  but  on  the  Massachusetts  coast  a  few  managed 
to  endure.  An  occasional  killdeer  passes  a  mild  winter  in  southern 
Ohio  (Jones),  southern  Indiana  (McAtee),  or  on  the  Pacific  coast  to 
Washington  (Johnson). 

Spring  migrcUion. — The  killdeer  is  among  the  earliest  migrants 
among  shorebirds,  and  is  not  far  behind  the  earliest  migrating  land 
birds.  Its  loud,  piercing,  oft-repeated  calls  make  its  identification 
easy,  and  many  data  have  been  accumulated  concerning  the  time  of 
its  migrations.  These  begin  in  February  in  the  northern  part  of  the 
winter  range,  and  during  that  month  many  crowd  northward  to  the 
limit  of  unfrozen  ground.  Such  birds  arrive  on  the  average  near 
Asheville,  N.  C,  February  22,  earhest  February  18,  1893  (Cairns); 
central  Kentucky,  February  25,  earliest  February  19, 1906  (Embody) ; 
Brookville,  Ind.,  February  23,  earliest  February  15,  1890  (Butler). 
The  early  days  of  March  find  the  killdeer  in  full  migration  far  beyond 
its  winter  home,  and  its  arrival  has  been  noted  as  follows:  Variety 
Mills,  Va.,  average  March  13,  earliest  March  2,  1888  (Micklem); 
White  Sulphur  Springs,  W.  Va.,  average  March  9,  earliest  March  2 
1891  (Surber) ;  Washington,  D.  C,  average  March  18,  earliest  Feb- 
maiy  14,  190S  (Hollister);  Waynesburg,  Pa.,  average  March  8,  ear- 
liest February  24,  1891  (JacoU);  Berwyn,  Pa.,  average  March  14, 
earliest  January  29,  1889  (Burns);  Branchport,  N.  Y.,  average 
March  19,  earliest  March  1,  1890  (Burtch);  Jewett  City,  Conn., 
average  for  twenty-one  years  March  17,  earUest  March  2,  1888  (Jen- 
nings) ;  central  Rhode  Island,  average  March  19,  earliest  Februaiy  27, 
1902.  Even  as  far  north  as  Rhode  Island,  the  killdeer  is  so  rare 
that  a  market  gunner  near  Newport  (Sturtevant)  secured  only  three 
during  eight  years  while  shooting  several  thousand  shorebirds. 
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There  seema  to  be  a  section  weat  of  the  Allegheny  Mountains  in 
which  the  killdeer  &mYeB  earlier  than  at  corresponding  latitudes 
either  east  or  west.  The  average  date  of  arrival  at  Waterloo,  Ind., 
is  March  5  (Link);  Oberlin,  Ohio,  March  5  (Jonea);  Livonia,  Mich., 
March  10  (Alexander);  and  PatetBbuig,  Mich.,  March  10  (Trombly). 
Near  there  in  Pennsylvania,  on  the  weetem  side  of  the  mountains, 
the  date  of  arrival  at  Wayneabuig  has  already  been  given  as  March 
8  (Jacobs).  At  the  same  latitude  in  Pennsylvania  east  of  the 
mountains  the  killdeer  arrives  a  week  later,  while  to  the  westward 
of  Indiana  the  retardation  of  migration  is  shown  by  the  following 
dates  of  arrival:  Central  Missouri,  average  March  12,  earliest  Feb- 
ruary 4,  1890  (Bush);  southern  Iowa,  average  March  12,  earUest 
March  2, 1906  (Davison);  southern  Wisconsin,  average  of  thirty  years 
March  15,  carheat  March  2,  1887  (Welman);  Chicago,  111.,  average  of 
sixteen  years  March  21,  earliest  February  28,  1895  (Woodruff). 
Farther  north  in  Ontario,  as  the  killdeer  nears  the  limit  of  its  breed- 
ii^  range,  the  arrival  is  much  delayed;  southern  Ontario  is  not 
reached  on  the  average  until  March  23,  earhest  March  7,  1903  (Smith), 
while  the  average  date  at  Oitawa,  Ontario,  is  April  17,  earliest 
March  IS,  1894  (White).  Dates  of  arrival  farther  west  are:  Man- 
hattan, Kans.,  average  March  8,  earliest  February  27,  1882  (Lantz) ; 
Onaga,  Kans.,  average  March  4,  earliest  February  23,  1891  (Creve- 
coeur);  Syracuse,  Nebr.,  average  March  10,  earliest  February  26, 
1902  (Hunter);  central  South  Dakota,  average  March'  24,  earliest 
March  20,  1889  (Cheney);  Lanesboro,  Minn.,  average  March  29,  ear- 
Uest March  13,  1889  (Hvoelef) ;  ArgusviUe,  N.  Dak.,  average  April  7, 
earliest  March  31,  1893  (Edwards);  Larimore,  N.  Dak.,  average 
April  7,  earliest  April  3,  1893  (Eastgate);  southern  Manitoba,  aver- 
age April  5,  earliest  March  24,  1902  (Criddle) ;  Qu'Appelle,  Saskatche- 
wan, average  April  16,  earhest  April  8,  1903  (Wemysa);  two  seen 
June  25,  1903,  at  Fort  Resolution,  Mackenzie  (Preble). 

The  advance  in  the  Rocky  Mountains  is  not  so  late  comparatively 
as  in  most  species:  Cheyenne,  Wyo.,  average  March  21,  earhest 
March  16,  1889  (Bond) ;  Rathdrum,  Idaho,  average  March  30,  ear- 
liest February  19,  1902  (Danby);  Terry,  Mont.,  average  April  6, 
earhest  March  29,  1897  (Cameron) ;  Big  Sandy,  Mont.,  average 
Apfil  6,  earliest  April  3,  1904  (Coubeaux);  Red  Deer,  Alberta,  April 
n,  1893  (Farley);  Portland,  Oreg.,  Februaiy  27,  1900  (Nicholas); 
Grays  Harbor,  Washington,  February  16,  1892  (Lawrence) ;  southern 
British  Columbia,  Februaiy  28,  1888  (Brooks).  South  of  the  breed- 
ing  grounds  the  last  was  seen  at  San  Jos£,  Costa  Rica,  March  1 2,  1890 
(Cherrie),  and  at  Sisal,  Yucatan,  May  9,  1865  (Schott). 

The  date  of  nesting  seems  to  bear  little  relation  to  the  latitude. 
E^s  have  been  taken  at  Cape  St.  Lucas,  Lower  California,  May  0, 
1860.(Xantu8);  Monterey,  Calif.,  March,  1867  (Day  and  Spencer); 
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Variety  Mills,  Va.,  April  12,  1886  (Micklem) ;  Laurel,  Md.,  just  hatch- 
ing April  24, 1897;  Erie,Pa.,April7,1888(Todd);  Canandaigua.N.Y., 
April  23, 1879  (Howey);  Bloomii)gt(m,Ind.,  April  12, 1903  (McAtee); 
Kingston,  Ontario,  May  1,  1905  (Beaupre);  Eagle  Faes,  Tex.,  March 
18,  1884  (Negley);  Corvallis,  Oreg.,  downy  young  late  April  (Wood- 
cock); Tacoma,  Wash.,  April  14,  1908 (Bowles);  Edmonton,  Alberta, 
eggs  May  19,  1897  (Macoun). 

FaU  miffraiion. — The  few  records  of  fall  arrival  south  of  the  breed- 
ing range  show  that  the  killdeer  is  one  of  the  late  migrants.  It  was 
noted  in  Porto  Rico,  October  18, 1899,  and  October  7, 1900  (Bowdish) ; 
San  Jos6,  Costa  Rica,  October  15,  1891  (Cherrie) ;  and  on  the  coast  of 
Peru,  October  24,  1867  (Sclater  and  Salvin). 

The  last  noted  in  southern  British  Columbia  was  November  28, 
1SS8  (Brooks);  Aweme,  Manitoba,  averse  September  23,  latest 
September  30,  1901  (Griddle);  Onaga,  Eans.,  average  October  22, 
latest  November  8,  1896  (Crevecoeur) ;  Ldncoln,  Nebr.,  latest  Novem- 
ber 18,  1900  (Wolcott) ;  Delavan,  Wis.,  November  6,  1894  (HoUister) ; 
southern  ,Iowa,  average  November  10,  latest  December  25,  1886 
(Houghton);  Chicago,  111.,  average  October  21,  latest  November  13, 
1885  (Holmes);  southern  Michigan,  averse  November  1,  latest 
November  13,  1891  (Alexander) ;  Ottawa,  Ontario,  average  Septem- 
ber 11,  latest  October  16,  1905  (White);  southern  Ontario,  average 
October  19,  latest  November  10,  1900  (Saunders);  Wauseon,  Ohio, 
average  November  9,  latest  November  23,  1891  (Mikeeel) ;  Waterloo, 
Ind,  average  November  7,  latest  November  21,  1905  (Link);  Mon- 
treal, Canada,  September  1,  1895  (Wintle) ;  Phillips,  Me.,  October  24, 
1905  (Sweet);  Block  Island,  R.  I.,  November  6,  1889  (Dodge); 
Branchport,  N.  Y.,  November  29,  1896  (Stone);  Suffield,  Conn., 
November  16,  1887  (Smith);  Erie,  Pa.,  November  26,  1891  (Todd); 
Berwyn,  Pa.,  average  November  3,  latest  November  22, 1886  (Bums) ; 
Bloomington,  Ind.,  December  12,  1885  (McAtee);  St.  Louis,  Mo., 
December  18,  1887  (Widmann). 

[Santo  Domingo  Eilldeer.    Oxyeehtu  vod/erut  torquatiu  (Linn.). 

The  Sanlfl  Domingo  killdeer  ia  the  resident  form  of  the  West  iDdiee,  breeding  in 
Cuba,  the  Isle  of  Pinea,  Jamaica,  and  Haiti,  and  probably  alao  in  Porto  Rico.] 
Semipalmated Plover.    Mgialili* temipalmata (Bonap). 

Breeding  range. — The  present  known  summer  home  of  the  semi- 
palmated  plover  extends  north  to  Cumberland  Sound  (Eumlien), 
Melville  Peninsula  (Parry),  Wellington  Channel  (Greely),  and  Melville 
Island  (Parry).  The  occurrence  of  the  species  at  these  two  latter 
places,  latitude  about  75°  N,,  makes  it  probable  that  it  occurs  equally 
far  north  on  the  western  side  of  Baffin  Bay.  It  is  common  on  the 
arctic  coast  of  America  as  far  west  as  the  mouth  of  the  Mackenzie 
(MacFarlane).  Thence  westward  it  seems  to  be  rare  on  the  northern 
coast  of  Alaska  (Nelson),  but  is  tolerably  common  in  Kotzebue 
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Sound  (Townsend).  It  scGins  to  be  more  commoD  in  the  middle 
Yukon  Valley  (Bishop)  than  on  the  coast. 

This  plover  breeds  south  to  Sable  Island  (Dodd) ;  southern  New 
Brunswick  (Cheney);  the  Magdalen  Islands  (Brewster);  southern 
James  Bay  (Todd) ;  York  Factory,  in  southern  Keewatin  (Preble) ; 
probably  rarely  in  northern  Manitoba  (Macoun) ;  on  the  Slave  River 
of  southern  Mackenzie  (Preble);  I^ake  Marsh,  southern  Yukon 
(Bishop) ;  to  the  mouth  of  the  Yukon,  Alaska  (Dall  and  Bannister) ; 
and  on  the  Queen  Charlotte  Islands,  B.  C.  (Brooks). 

Winter  range. — The  species  winters  on  both  coasts  of  South 
America — south  to  Port  Desire,  48°  S.  (Seebohm),  on  the  east  coast, 
and  to  central  Chile  (Schalow)  on  the  west;  thence  through  northern 
South  America,  Central  America,  and  the  West  Indies  to  the  southern 
Bahamas  (Bonhote),  Florida  (Worthington),  the  coast  of  Georgia 
(Helme),  South  Carolina  (Kendall),  Mississippi  (Allison),  and  Loui- 
siana (Beyer) ;  on  the  Pacific  coast  of  Mexico,  north  to  southern  Lower 
California  (Brewster).  In  winter  it  is  thus  one  of  the  most  widely  dis- 
tributed of  the  shorebirds. 

Migration  range. — The  species  is  a  common  migrant  in  eastern 
North  America  west  to  the  eastern  parts  of  Texas  (Beckham), 
Nebraska  (Wolcott),  and  Saskatchewan  (Macoun).  Thence  over  the 
plains  and  throughout  the  whole  Rocky  Mountain  district  it  is  almost 
unknown,  but  reappears  on  the  Pacific  Coast,  and  ranges  west  in 
migration  to  the  central  Aleutian  Islands  (McGregor),  the  Pribilof 
Islands  (Prentiss),  and  even  occasionally  across  Bering  Strait  to  the 
coast  of  Siberia  (Nelson). 

Sffifig  migration. — At  least  four-fifths  of  the  dates  on  the  spring 
migration  of  this  species  fall  in  May.  This  is  true  for  the  entire  district 
between  the  winter  and  summer  homes,  and  the  dates  indicate  that 
the  migration  in  the  United  States  occurs  chiefly  between  May  10  and 
June  1.  An  unusually  early  individual  was  taken  April  7,  1875,  at 
Erie,  Pa.  (Sennett).  Other  spring  dates  are:  Magdalena  Bay,  Lower 
California,  March  12, 1889  (Bryant);  Monterey,  Calif.,  April  17,  1903; 
Vancouver  Island,  British  Columbia,  April  28,  1894  (Kermode); 
Mount  McKinley,  Alaska,  May  17,  1908  (Sheldon);  Kowak  River, 
Alaska,  May  30,  1899  (Grinnell);  Pea  and  Bodie  islands.  North  Caro- 
lina, April  25,  1905  (Bishop);  Lincoln,  Nebr.,  April  27,  1900  (Wol- 
cott); southern  Ontario,  average  of  six  years  May  18,  earhest  May  8, 

1885  (Gamier);  Melville  Peninsula,  May  31, 1882  (Parry);  Wellington 
Channel,  June  6,  1851  (Greely).  The  species  was  taken  in  Cuba  as 
late  as  May  22,  1900  (Palmer  and  Riley) ;  southern  Florida,  May  25, 

1886  (Scott) ;  from  New  Jersey  to  the  Great  Lakes  it  remains  regularly 
to  the  first  week  in  June — latestOberlin,  Ohio,  June  17, 1904  (Jones); 
latest  Worth,  III.,  June  20,  1894  (Woodraff);  and  along  the  coast  of 
Maine  uonbreeders  occur  all  summer  (Knight). 
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Eggs  bave  been  taken  at  Grand  Manan,  New  Brunswick,  June  21, 
1875  (Cheney);  James  Bay,  June  18,  1896  (Macoun);  Cape  Fuller- 
ton,  June  28,  1904  (Eifrig);  Fort  Anderson,  June  11,  1863  (Mac- 
Farlane);  Fort  Yukon,  Alaska,  June  2,  1862  (Lockhart);  Lake 
Marsh,  Yukon,  just  hatched,  July  2,  1899  (Bishop). 

Fall  narration. — At  one  of  the  most  southern  breeding  places, 
near  York  Factory,  Keewatin,  in  1900,  the  most  advanced  young 
were  still  in  the  downy  st^e  July  10  (Preble),  and  yet  by  this  time 
the  species  is  already  in  full  fall  migration,  and  the  earliest  individuals 
have  appeared  several  hundred  miles  south  of  the  breeding  range: 
Toronto,  Ontario,  July  5,  1890  (Fleming);  Rhode  Island,  July  6 
(Howe  and  Sturtevant);  C!oronado  de  Terraba,  Costa  Rica,  July  3, 
1907  (Carriker);  Margarita  Island,  off  the  coast  of  Venezuela,  July 
7,  1895  (Robinson).  The  regular  fall  migration  is  about  a  month 
later:  Sitka,  Alaska,  common  after  July  25,  1896  (Grinnell);  Prince 
Edward  Island,  average  of  three  years  August  13  (Bain);  Long 
Island,  New  York,  average  of  seven  years  August  6,  earliest  July  17, 
1906  (Latham);  Grenada,  West  Indies,  August  24,  1881  (Wells); 
Santa  Catarina,  Brazil,  August  4  (Sharpe). 

Though  most  semipalmsted  plover  migrate  early,  a  few  stay  until 
freezing  weather :  Ottawa,  Ontario,  average  of  five  years  September 
19,  latest  September  29,  1885  (White);  Prince  of  Wales  Sound, 
Ungava,  latest  September  25,  1886  (Payne);  Prince  Edward  Island, 
average  of  three  years,  October  13  (Bain) ;  Erie,  Pa.,  rare  after  Octo- 
ber 1,  latest  November  2,  1901  (Todd) ;  Point  Peleo,  Ontario,  October 
29,  1905  (Tavemer  and  Swales);  Grinnell,  Iowa,  October  22,  1886 
(Jones);  IjOS  Angeles  County,  Calif.,  October  17,  1894  (Grinnell). 
Biiigad  Florer.    .XgialUit  hiatieula  (Lioa.). 

Both  coasts  of  Greenland  are  included  in  the  breeding  range  of 
the  ringed  plover,  from  the  southern  end  to  Sabine  Island  (Scoresby) 
on  the  east  coast  and  to  McCormick  Bay  (Schalow)  on  the  west. 
Across  Smith  Sound  from  this  latter  place  and  one  degree  farther 
north,  at  Buchanan  Bay,  Ellesmere  Island,  latitude  78°  48'  (Feitden) 
is  the  farthest  north  the  species  has  been  found  in  the  Western  Hemi- 
sphere, though  north  of  Europe  it  has  been  taken  at  83°  latitude. 
On  the  American  side  it  breeds  south  to  Cumberland  Sound  (Kumlien) ; 
also  south  to  central  Europe  and  Turkestan,  and  east  to  the  New 
Siberian  Islands,  and  occurs  casually  east  to  the  Chuckchi  Peninsula. 
The  winter  is  spent  from  the  shores  of  the  Mediterranean  to  southern 
Africa  and  rarely  to  northwestern  India.  It  has  wandered  to  Chile 
(Sharpe),  and  to  Barbados,  September  10,  1888  (Feilden).  The 
first  arrived  at  Cumberland  Sound  in  1878  about  the  middle  of  June 
(Kumlien). 

liittle  BJnged  Plover.    ^Sgialitia  duhia  (Scop,). 

The  claim  of  the  little  ringed  plover  to  a  place  among  North  American 
birds  is  rather  slight.    A  specimen  is  supposed  to  have  been  taken  on 
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the  coast  of  Alaska  (Harting),  and  one  is  recorded  from  San  Fran- 
cisco, Calif.  (Ridgway).  In  each  case  the  bird  was  far  from  home, 
for  the  breeding  grounds  of  the  species  are  in  southern  Europe, 
central  Asia,  and  north  to  about  60°  latitude.  The  species  winters 
in  the  northern  half  of  Africa,  and  in  Asia  south  to  India,  and  the 
Malay  Archipelago. 

plpiii|[  Plover.     jSertalitix  meloda  (Ord). 

Breeding  range. — The  northern  limit  of  the  piping  plover's  breed- 
ing range  is  in  Nova  Scotia  (Bryant),  the  Magdalen  Islands  in  the 
Oulf  of  St.  Liawrence  (Bishop),  southern  Ontario  (Saunders),  central 
Manitoba  (Bendire),  southern  Saskatchewan  (Macoun),  and  proba- 
bly southwestern  Keewatin  (King).  It  is  very  local  in  its  distribu- 
tion during  the  breeding  season,  and  is  unknown  over  most  of  the 
district  mentioned  above.  Formerly  it  nested  on  the  coast  of  Vir- 
ginia at  Cobbs  Island  (Kirkwood),  and  was  fairly  common  as  a  breeder 
on  the  New  Jersey  coast  (Scott),  Now  it  is  rare  as  a  breeder  any- 
where on  the  Atlantic  coast  south  of  Nova  Scotia,  though  still  nesting 
at  a  few  locaUties  south  to  southern  New  Jersey  (Stone).  In  the 
interior  it  nesU  as  far  south  as  Erie,  Fa.  (Todd) ;  the  take  shore  in 
northern  Ohio  (Jones) ;  near  Lake  Michigan  in  northwestern  Indiana 
(Woodruff);  and  west  to  central  Nebraska  (Bruner,  Wolcott,  and 
Swenk) . 

Winter  range. — ^Th©  coast  of  Texas  (Sennett)  and  the  coasts  of 
Florida  (Scott)  and  Qeoi^a  (Worbhington)  constitute  the  principal 
winter  homo  of  this  species.  Indeed,  it  is  probable  that  records  at 
other  places  represent  stragglers.  The  West  Indies  are  commonly 
included  in  the  winter  range,  but  the  species  seems  to  be  only  casual 
in  migration  south  of  the  United  States.  It  was  taken  once  in  Porto 
Rico  in  August  (Gumilach);  Jamaica  in  November  (Gosse);  a  few 
in  Cuba  in  April  of  a  single  year  (Gundlach) ;  several  on  three  islands 
of  the  Bahamas  in  May  (Bangs)  and  July  (Bonhite);  three  indi- 
viduals in  the  Bermudas  in  the  fall  (Rcid) .  It  has  occurred  occasion- 
ally on  the  New  Jersey  coast  in  winter  (Stone). 

Spring  migration. — Dates  of  spring  arrival  are  very  irregular.  The 
average  date  on  Long  Island,  New  York,  is  April  7;  earliest  March 
24,  1884  (Dutcher);  eastern  Massachusetts,  average  April  12,  earHest 
March  26,  1893  (Mackay);  southern  Ontario,  average  May  16,  ear- 
Uest  May  1,  1891  (Fleming).  Some  other  dates  of  arrival  are:  Cum- 
berland, Ga.,  March  10,  1902  (Helme);  near  Newport,  R.  I.,  March 
24,  1903  (King);  Erie,  Pa.,  April  16,  1900  (Todd);  OberUn,  Ohio, 
May  13,  1907  (Jones);  Sioux  City,  Iowa,  May  8,  1904  (Rich);  Gib- 
bon, Nebr.,  May  4,  1888  (Thatcher);  Indian  Head,  Saskatchewan, 
May  16,  1892  (Macoun).  Thus,  in  general,  migration  up  the  Missis- 
sippi Valley  is  much  later  than  at  corresponding  latitudes  on  the 
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Atlantic  coast.  Stragglers  were  noted  at  Cheyenne,  Wyo.,  May  30, 
1892  (Bond),  Julesburg,  Colo.,  May  17,  1899<I)awaon),  and  Natash- 
quan,  Labrador,  May  31,  1909  (Townsend  and  Bent). 

Eggs  have  been  taken  at  Big  Charity  Island,  Michigan,  May  20, 1903 
{AjBold};  Erie,  Pa.,  May  24,  1900  (Todd);  Long  Beach,  New  Jersey, 
June  12,  1877  (Scott);  Magdalen  Island,  June  16, 1897;  Cedar  Point, 
Ohio,  June  26,  1903  (Jones);  Miller,  Ind.,  June  13,  1905  (Butler); 
Miner  County,  S.  Dak.,  June  5,  1891  (Patton);  near  Indian  Head, 
Saskatchewan,  June  18,  1892  (Macoun).  Downy  young  were  taken 
July  21,  1906,  at  Big  Stick  Lake,  southwestern  Saskatchewan  (Bent). 

Fall  migration. — The  first  was  seen  on  the  coast  of  North  Carolina 
July  14,  1904  (Biahop);  and  at  Femandina,  F!a.,  August  3,  1906 
(Worthington).  It  was  taken  at  Otrpus  Chiisti,  Tex.,  all  through 
July,  1887  (Sennett),  but  these  may  have  been  nonbreeders  that 
summered  on  the  coast.  In  general  the  species  migrates  so  early 
that  it  is  seldom  found  north  of  its  winter  home  after  August.  Late 
dates  are:  Long  Island,  New  York,  August  30,  1889  (Scott);  eastern 
Massachusetts,  August  26,  1888  (Miller);  Erie,  Pa.,  September  26, 
1902  (Todd). 

Snowy  Plover.    MgialUit  nivoia  Cobb. 

Breeding  range. — The  sea  coasts  and  the  shores  of  the  larger  lakes 
of  western  United  States  constitute  the  principal  breeding  grounds 
of  the  snowy  plover.  The  species  nests  at  least  as  far  north  as  Pes- 
cadero,  Cahf.  (Willard);  Humboldt  River,  Nevada  (Hanna);  Salt 
Lake,  Utah  (Ridgway);  Comanche  Countj',  Kans.  (Goss);  and  on 
the  coast  of  Texas  (Sennett).  It  is  extremely  local  in  the  interior. 
It  breeds  south  at  least  to  Corpus  Christi,  Tex,  (Sennett),  and  prob- 
ably along  the  northern  third  of  the  western  coast  of  Lower  California 
(Belding). 

Winter  range. — It  winters  in  Chile  south  at  least  to  Calbuco,  lati- 
tude 41°  S.  (Schalow),  and  thence  north  in  Peru  (Sclater  and  Salvin), 
Guatemala  (Salvin),  and  Mexico  (Belding)  to  the  coast  of  California 
at  Santa  Barbara  (Keck).  On  the  Atlantic  side  it  winters  as  far 
north  as  Aransas  Bay,  Texas  (Sennett). 

Migration  raiije.-^utside  of  the  regular  winter  and  summer  homes, 
the  species  has  been  taken  once  in  Brazil  (specimen  in  Uiuted  States 
National  Museum);  Maigarita  Island,  off  the  coast  of  Venezuela, 
July  2, 1895  (Robinson);  Guantanamo,  Oiba,  July,  1858  (Gundlach); 
Long  Island,  Bahamas,  July  16,  1903  (Riley);  Celestun,  Yucatan, 
April  12,  1865  (Schott);  Whitfield,  Fla.,  May  5,  1903  (Worthmgton) ; 
Bay  St.  Ixiuis,  Miss.,  September  19-20,  1899  (Allison);  Toronto, 
Ontario,  twice  (Fleming);  Lincoln,  Nebr.,  May  17,  1903  (Swenk); 
Cheyenne,  Wyo.,  once  (Bond);  Newport,  Oreg.,  March  24,  1906 
(Shaw);  Grays  Harbor,  Washington,  September  3,  1899  (Dawson). 

Spring  migration.— The  snowy  plover  was  seen  in  Comanche 
County,  Kans.,  May  12,  1887  (Goss),  and  at  San  Francisco,  Calif., 
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April  S,  1857  (Hepburn).  The  species  has  been  taken  at  Cavanche, 
Chile,  in  May  (Schalow),  and  at  Coquimbo,  Chile,  in  June  (Sharpe). 
It  may  prove  to  be  resident  in  Chile. 

Eggs  have  been  taken  in  Los  Angeles  County,  Calif.,  April  25, 
1899  (Robertson),  and  young,  May  I,  1897  (Grinnell);  also  eg^  at 
Santa  Crua,  Calif.,  April  16,  1873  (Cooper).  In  southern  Kansas  the 
eggs  are  laid  in  late  May  (Goss).  • 

FaU  migration. — Fall  migrants  have  been  recorded  in  September 
from  Guatemala  (Salvin),  and  in  October  from  the  southern  limit  of 
the  range  in  Chile  (Schalow).  The  species  has  been  taken  at  San 
Francisco  aa  late  as  November  1,  1898  (Homung). 

UongoUAn  Florer.    .^ipalitu  tnorigola  (Pall.). 

In  the  summer  of  1849  Captain  Moore  of  the  Plover  in  bis  search 
for  Sir  John  Franklin  touched  at  the  Choris  Peninsula,  Alaska,  and 
while  there  secured  two  specimens  of  the  Mongolian  plover — the 
Grst  and  only  individuals  ever  taken  in  North  America.  The  breed- 
ing range  of  the  species  is  on  the  opposite  side  of  Bering  Sea,  on 
the  Commander  Islands,  and  in  northeastern  Siberia.  It  migrates 
through  Japan  and  China,  and  winters  from  the  Philippines  to 
Australia. 

[Asara  Bjn^  Florer.     ^ffUtlilii  coliarii  (Vieill.). 

Th«  Azuu  ring  plover  is  the  only  true  ahorebinl  found  in  Ceatml  America  that 

doee  not  range  north  to  the  United  Slatee.    It  has  a  wide  diaCribution  in  South 

America,  south  to  Argentina,  extends  north  to  southern  Mexico,  and  has  been  taken 

once  on  Grenada,  West  Indies.] 

WiUon  Plover.    Oehthodromut  wiUottiux  (Ord). 

Breeding  range. — The  Wilson  plover  is  found  in  summer  through- 
out the  northern  Bahamas  (Bonhote)  and  along  the  Gulf  coast  of 
the  United  States  from  Florida  (Scott)  to  Texas  (Merrill),  and 
breeds  aloi^  the  Atlantic  coast  at  the  present  time  as  far  north  as  the 
islands  off  the  southeastern  coast  of  Virginia  (Dutcher);  many  years 
(^  it  bred  occasionally  on  the  New  Jersey  coast  (Wilson).  The 
summer  status  of  the  species  on  the  Pacific  coast  of  Lower  California 
is  not  yet  definitely  settled.  It  was  found  common  at  Abreojos 
Point,  June  17,  1897  (Kaeding),  but  whether  or  not  it  was  breeding 
was  not  determined. 

Winter  range. — ^The  winter  ruige  is  not  known  with  certainty, 
because  the  West  Indies  are  occupied  by  a  resident  subspecies, 
rufinudiua,  and  sufficient  material  has  not  yet  been  accumiUated  to 
determine  the  relative  areas  occupied  by  the  two  forms  in  winter. 
The  northern  form  winters  as  far  north  as  southern  Florida — form- 
erly northern  Florida  (Scott) ;  the  coast  of  southern  Texas  (Merrill) ; 
Guaymas,  Sonora  (Nelson) ;  and  La  Paz,  Lower  California  (Belding). 
Thence  it  ranges  south  to  the  Pacific  coast  of  Guatemala  (Salvin). 

Spring  migration. — Dates  of  arrival  on  the  Atlantic  coast  are: 
Amelia  Island,  Florida,  April  2,  1906  (Worthington) ;  Darien,  Ga., 
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March  19,  1890  (Worthington) ;  Cumberland  Island,  Geoi^a,  March 
18,  1902  (Helme);  Frogmore,  S.  C,  March  26,  1886,  and  March  20, 
1888  (Hoxie);  Fort  Macon,  N.  C,  April  15,  1869  (Coues).  The 
species  has  wandered  north  on  the  coast  several  times  to  Long 
Island  (Dutcher),  once  to  Connecticut  (Purdie),  twice  to  Massachu- 
setts (Townsend),  and  even  to  Nova  Scotia  (Goas).  The  only  record 
for  the  Pttcific  coast  of  the  United  States  is  that  of  the  single  bird 
taken  June  29,  1894,  at  Pacific  Beach,  California  (IngersoU). 

Eggs  have  been  taken  at  Sarasota  Bay,  Florida,  April  8  (Moore) ; 
coast  of  Georgia,  April  29  (Bailey) ;  Corpus  Chriati,  Tex.,  April  25 
(Chapman);  Cobbs  Island,  Viiginia,  May  7  (Gates), 

[RufouB-iiaped  Plover.     OcfttAwfromtis  wUttmita  nytnucfiu*  [Ridgw.). 

The  principal  home  of  tie  Bubapecioa  rufoua-oaped  plover  ia  the  Greater  Antillea, 
whence  it  Bpreads  to  the  neighboring  coaata  of  British  HoDdurtis  and  Guatemala; 
probably  aleo  to  Yucatan.  It  breeds  also  in  northern  South  America  on  the  coast 
of  Colombia,  Venezuela,  and  Guiana.  While  aome  individuals  remain  all  the  year 
on  the  breeding  grounds,  others  migrate  a  short  distance  to  several  of  the  islands  of 
the  Lesser  Antilles  and  to  Brazil  as  Ear  south  as  Qahia.  It  ia  probably  this  form  that 
occum  on  the  coast  of  Ecuadm  and  Peru,  but  from  lack  of  specimens  this  point  is  not 
settled.] 

Kaontaiu  Plover.    Podaxoq/t  montmixu  (Towns.). 

Breeding  range. — The  mountain  plover  seems  to  be  confined  in 
summer  to  the  United  States,  but  closely  approaches  the  boundaries, 
both  north  and  south.  In  1874  it  was  found  breeding  and  not  uncom- 
mon on  the  Frenchman  River  in  Montana  (Coues),  not  far  from  the 
Canadian  boundary,  and  on  Milk  River,  Montana  (Coues),  right  at 
the  line,  but  so  far  has  not  been  recorded  anywhere  in  Canada.  It 
breeds  south  to  northern  New  Mexico  (Henshaw);  east  to  north- 
western Texas  (Bailey),  western  Kansas  (Fisher),  and  western 
Nebraska  (Bruner),  west  to  Sun  River,  Montana  (Dutcher),  Fort 
Bridger,  Wyo.  (Drexler),  Del  Norte,  Colo.  (Hill  and  Orth),  and  San 
Miguel  County,  New  Mexico  (Mitchell). 

Wirder  range. — This  species  winters  from  northern  California 
(Cooper),  southern  Arizona  (O^ood),  and  San  Antonio,  Tex.  (Beck- 
ham), south  to  Zacatecas,  Mexico  (Sharpe),  and  La  Paz,  Lower. 
California  (Sharpe).  It  is  one  of  the  few  species  that  winters  fai^ 
ther  west  than  it  breeds. 

Jfu^rofion  range. — The  more  eastern  individuals  of  this  species 
probably  follow  the  usual  north  and  south  migration  route,  keeping 
to  the  plains  east  of  the  foothills  of  the  Rocky  Mountains,  but  some 
of  the  more  western  individuals  take  a  very  peculiar  course  in  migra- 
tion, Tlie  species  is  a  tolerably  common  migrant  at  Marysville  in 
northern  California  (Belding),  arriving  in  November.  Whence  come 
these  November  birds  ?  The  nearest  point  of  the  breeding  range  is 
northwestern  Montana  in  the  vicinity  of  Great  Falls  (Williams).  To 
reach  Marysville  from  Great  Falls  the  plover  must  pass  throu^ 
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Idaho  and  either  Oregon  or  Nevada,  but  in  these  three  States  it  is 
unknown,  and  seems  not  to  be  recorded  from  UtBb.  So  the  birds 
that  visit  California  are  separated  from  the  nearest  known  habitat 
of  the  species  by  a  zone  about  600  miles  wide  and  containing  two 
ranges  of  high  mountains. 

Spring  migration. — The  mountain  plover  is  among  the  early 
migrant  shorebirds.  It  arrived  on  the  average  at  Beloit,  Colo.^ 
March  26,  earliest  March  23,  1890  (Hoskins) ;  Loveland,  Colo.,  March 
18,  1887  (Smith). 

Eggs  have  been  taken  at  Fort  Lyon,  Colo.,  June  9,  1886  CThome); 
San  Luis  Valley,  Colo.,  June  10,1873  (Henshaw);  young  just  hatched 
at  Terry,  Mont.,  June  15,  1898  (Cameron);  young  at  Colby,  Kans., 
June  28,  1893  (Fisher);  e^s  near  North  Platte,  Nebr.,  July  8,  1859 
(Suckley). 

FaU  migraiion. — The  first  was  seen  A  Corpus  Christi,  Tex.,  July  25, 
1887  (Sennett);  Pecos  City,  Tex.,  August  1,  1903  (Ligon).  Quite 
a  party  of  them  was  seen  at  James  Island,  Florida,  July  20  to  August  1 , 
1901  (Williams),  but  they  were  probably  only  stra^lers.  The  last 
one  noted  in  1890  at  Beloit,  Colo.,  was  on  October  15  (Hoskins). 

Snrf  Bird.     Aphnxa  virgata  (Gmel.)< 

The  breeding  range  of  the  surf  bird  is  unknown,  for  the  bird  has 
never  been  encountered  in  its  summer  home.  It  goes  north  along 
the  Pacific  coast  of  the  United  States  in  spring,  and  hae  been  traced 
all  along  the  coast  to  the  Kowak  River,  Alaska,  where  it  arrived 
May  29,  1899  (Grinnell).  Then  it  disappears  and  is  not  seen  again 
until  on  its  way  south  the  latter  part  of  July.  The  natives  say  it 
breeds  on  the  mountains  a  few  miles  back  from  the  coast. 

The  surf  bird  winters  in  Chile,  as  far  south  as  the  Strait  of  Magellan 
(Sharpe),  and  is  known  in  migration  on  the  coasts  of  Peru  (Tschudi), 
Ecuador  (Hartert),  Mexico  (X^antus),  and  Lower  CaUfomia  (Kaed- 
ing).  It  arrived  at  Newport,  Oreg.,  April  25,  1895;  April  27,  1897; 
May  3,  1899;  April  27,  1900;  average  of  the  four  years  April  28 
(Bretherton).  Agreeing  well  with  this  date  is  its  appearance  at  San 
Geronimo  Island,  Lower  California,  March  15,  1897  (Kaeding);  and 
the  date  already  given  of  May  29  at  Kowak  River,  Alaska  (Grinnell). 
An  extra  early  date  is  March  8,  1859,  at  Puget  Sound,  Washington 
(Kennerly).  The  latest  recorded  date  at  the  Strait  of  Magellan  is 
March  3,  1879  (Sharpe) ;  the  species  was  common  at  Abreojos  Point, 
Lower  California,  April  19,  J897  (Kaeding) ;  a  belated  bird  was  taken 
on  the  Farallon  Islands,  Calif.,  June  3,  1903  (Kaeding).  Several 
appeared  in  fall  migration  at  Sitka,  Alaska,  July  21  (Grinnell) ;  New- 
port, Oreg.,  July  24, 1900  (Bretherton) ;  Monterey  Bay,  Calif.,  August 
3,  1894  (Loomis) ;  Vaqueria,  Ecuador,  September  16,  1901  (Hartert). 
The  species  has  been  noted  at  St.  Michael,  Alaska,  until  the  first  of 
October  (Nelson),  and  at  Berkeley,  Calif.,  as  late  as  October  24,  1888 
(Palmer). 
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Tiunatone.    Arenaria  inUrpra  (Linn.). 

Breeding  range. — The  tuniBtone  inhabits  nearly  the  whole  of  the 
Eastern  Hemisphere  and  a  small  part  of  the  Western.  It  breeds 
along  the  whole  Arctic  coast  of  Europe  and  Asia  and  south  to  Japan 
and  the  islands  in  the  Baltic  Sea.  It  ranges  eastward  across  Bering 
Strait  at  least  to  Point  Barrow,  Alaska  (Stone),  and  breeds  south  to 
the  mouth  of  the  Yukon  (Nelson)  and  on  the  islands  of  St.  Lawrence 
(Nelson)  and  St.  Matthew  (Elliott)  in  Bering  Sea.  Its  range  to  the 
northeastward  in  North  America  has  not  yet  been  definitely  settled. 
Two  specimens  from  the  west  coast  of  central  Greenland  have  been 
identified  by  W.  Palmer  as  inierpres.  No  specimens  were  exam- 
ined by  him  from  any  point  between  GreenWd  and  the  Anderson 
River,  Mackenzie ;  the  specimens  from  this  latter  place  are  certainly 
morinella.  Where  the  dividing  line  between  the  two  forms  runs  is 
not  certain,  but  since  the  birds  of  eastern  Ungava  are  morineUa,  it 
is  probable  that  tliis  is  the  form  occurring  on  the  islands  near  the 
Arctic  coast  of  North  America  and  equally  probable  that  the  records 
on  the  islands  northwest  of  Greenland  should  be  referred  to  inierpres. 
The  species  has  been  recorded  along  the  whole  west  coast  of  Green- 
land, and  was  found  breeding  at  Disco  Bay  (Kumlien)  and  on  tbe 
eastern  and  northern  coasts  of  Ellesmere  Island  almost  to  latitude 
83°  (Feilden),  The  tumstone,  therefore,  is  one  of  the  most  northern 
breeding  of  all  birds.  On  the  eastern  coast  of  Greenland  it  ranges 
at  least  as  far  north  as  Sabine  Island,  latitude  74°  (Winge). 

Winter  range. — The  species  winters  on  the  coasts  of  nearly  the 
whole  of  the  Eastern  Hemisphere  from  Europe  and  Asia  to  southern 
Africa,  Australia,  and  the  islands  of  the  Pacific,  Indian,  and  eastern 
Atlantic  oceans. 

Synng  migration. — The  species  arrived  in  the  Aleutians  at  Unalaska 
May  19,  1890  (Palmer).  As  it  winters  in  Hawaii  (Henshaw),  and  is 
not  known  on  the  coast  of  the  mainland  south  of  Alaska,  it  is  prac- 
tically certain  that  these  Unalaska  birds  make  the  journey  of  2,000 
miles  in  a  single  fiight  from  Hawaii  to  the  Aleutians.  Other  dates 
of  spring  arrival  are:  Mouth  of  the  Yukon,  May  19,  1879  (Nelson); 
Nulato,  Alaska,  May  23,  1868  (Dall);  Point  Barrow,  Alaska,  June 
12,  1882  (Murdoch),  June  12,  1883  (Murdoch),  and  May  29,  1898 
(Stone).  The  dates  of  arrival  northwest  of  Greenland  are  May  27, 
1876,  at  Cape  Henry  (Hart),  and  June  2,  1SS3,  at  Cape  Balrd 
(Greely),  each  near  latitude  82°, 

Eggs  were  taken  July  30,  1876,  at  Discovery  Bay,  Ellesmere 
Island,  81°  40'  N,  (Hart),  and  young  were  already  on  the  wing  July 
9,  1883,  at  Fort  Conger  (Greely),  a  few  miles  distant.  Downy 
young  were  taken  June  4,  1898,  at  Point  Barrow,  Alaska  (Stone). 

Fall  migration. — The  first  arrived  on  the  Pribilof  Islands  July  2 
(Elliott),  and  after  the  middle  of  the  month  were  abundant.    The 
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last  ones  noted  were:  I>epot  Point,  Ellesmere  Island,  latitude  S2° 
45'  N,,  September  11,  1875  (Feilden);  Point  Barrow,  Alaska,  August 
29,  !882  (Murdoch),  and  September  4,  1897  (Stone);  Nushagak, 
Alaska,  September  21,  1902  (Osgood).  A  specimen  is  reported 
taken  September  8,  1904,  at  Pacific  Beach,  Calif.  (Bishop),  and  one 
September  8,  1892,  on  Monomoy  Island,  Massachusetts  (Bishop). 
Bndd;  Tumatoua.    Arenaria  inlo'pret  moriTttlta  {hiaa.). 

Breeding  rajige.- — Undoubted  breeding  records  of  the  ruddy  tum- 
stone  are  very  rare.  It  nested  on  the  Lower  Anderson  and  Franklin 
Bay  (MacFarlane),  and  specimens  of  the  breeding  birds  have  been 
identified  as  morijiella.  Some  form  of  the  tumstone,  probably 
morineUa,  breeds  on  Melville  Island  (Sabine),  on  Melville  Peninsula 
(Parry),  and  at  Bellot  Strait  (Walker),  but  its  identity  has  yet  to  be 
determined  by  the  examination  of  specimens. 

Winter  range. — The  tumstone  of  the  Western  Hemisphere  ranges 
south  in  winter  to  central  Chile — at  least  to  Talcahuano  (Sharpe) 
and  probably  to  Valdivia  (Boeck) — and  to  Sao  Paulo  in  Brazil 
(Ihering).  It  winters  on  the  coasts  of  northern  South  America,  in 
the  West  Indies,  Central  America,  Mexico,  and  north  to  the  coast  of 
South  Carolina  (Coues),  Louisiana  (Beyer),  Texas  (Merrill),  and  in 
California  at  least  as  far  north  as  San  Francisco  (MaiUiard). 

Spring  migration. — The  tumstone,  notwithstanding  it  winters  so 
far  north,  is  a  late  migrant.  The  probable  explanation  is  that  its 
breeding  grounds  in  the  far  north  are  not  ready  for  occupancy  until 
nearly  midsummer.  It  was  seen  May  7,  1906,  on  Pea  and  Bodie 
islands,  North  Carolina  (Bishop).  The  average  dat«  of  arrival  on 
Long  Island,  New  York,  is  May  16,  earliest  May  12,  1897  (Scott); 
eastern  Massachusetts,  May  5,  earliest  May  1,  1892  (Mackay);  Erie, 
Fa.,  May  24,  1893  (Todd).  It  appears  to  be  rare  in  spring  north  of 
Maine  on  the  Atlantic  coast. 

The  species  is  rare  in  the  interior  of  the  United  States,  but  has  been 
noted  a  few  times  in  nearly  every  State  east  of  the  Rocky  Mountains. 
Some  dates  of  arrival  are:  StarkeCounty.Ind.j&Jay  20, 1888  (Butler); 
Oberlin,  Ohio,  May  16,  1901  (Jones) ;  southern  Ontario,  average  May 
27,  earliest  May  24,  1900  (Nash);  Leech  Lake,  Minn.,  May  24,  1903 
(Currier);  Indian  Head,  Saskatchewan,  May  15,  1892  (Macoun); 
Fort  Chipewyan,  Alberta,  May  25,  1901  (Preble);  Fort  Resolution, 
Mackenzie,  June  1,  1860  (Kennicott);  Fort  Simpson,  Mackenzie, 
May  29,  1904  (Prable);  Fort  Anderson,  Mackenzie,  June  10,  1864 
(MacFarlane) ;  Winter  Island,  Melville  Peninsula,  June  14,  1822 
(Richardson). 

It  was  found  off  the  coast  of  Venezuela,  July  2,  1892  (Hartert), 
July  7,  1895  (Robinson),  and  early  July,  1901  (Clark).  A  few  are 
said  to  remain  all  summer  on  Carriacou  Island,  West  Indies  (Wells). 
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The  migrant  birds  remain  in  numbers  far  south  of  the  breeding 
grounds  until  early  June:  Jamaica,  June  12,  1863  (Field);  Afcos 
Keys,  Yucatan,  June  6,  1900  (Nelson  and  Goldman);  Key  West, 
Fla.,  June  14,  1888  (Scott);  Long  Island,  New  York,  average  June 
4,  latest  June  9,  1905  (Latham);  Toronto,  Ontario,  June  17,  1894 
(Fleming). 

FdU  migraiwn. — The  southward  movement  must  begin  in  July,  for 
by  early  August  migrants  have  appeared  over  much  of  the  coasts  of 
t^e  United  States.  Some  dates  of  fall  arrival  are:  Monomoy  Island, 
Massachusetts,  July  27 , 1 8S6(Cahoon) ;  Long  Island ,  New  York,  average 
Augusts,  earliest  July  27, 1892  (Scott) ;  Monterey,  Calif.,  July  18, 1892 
(Loomis);  Fort  Churchill,  Keewatin,  July  30,  1900  (Preble);  com- 
mon at  Corpus  Christi,  Tex.,  after  July  1,  1887  (Sennett);  Toronto, 
Ontario,  July  30,  1898  (Nash);  Henley  Harbor,  Ungava,. August  20, 
1860  (Coura) ;  Mingan  Island,  Gulf  of  St.  Lawrence,  August  16,  1887 
(Palmer);  Montreal,  Canada,  August  17,  1891  (Wintle);  Erie,  Pa., 
August  24,  1889  (Sennett);  Punta  Rassa,  Fla.,  August  2,  1886 
(Scott);  San  Mateo,  Tehuantepec,  August  9,  1869  (Sumichraat) ; 
Jamaica,  August  13, 1863  (March);  Bermudas,  Augusts,  1874  (Reid); 
Talcahuano,  Chile,  September  9,  1879  (Sharpe).  Dates  of  the  last 
seen  are:  York  Factory,  August  26,  1900  (Preble);  eastern  Massa- 
chusetts, October  9,  1889  (Miller);  Erie,  Pa.,  September  25,  1900 
(Todd);  Long  Island,  New  York,  September  20,  1889  (Scott),  acci- 
dental November  24,  1887  (Scott). 

r  Blank  Toziutoii*.    Armaria  melanoeephala  (Vig.). 

'  Breeding  range. — ^The  black  tumstone  breeds  commonly  on  tbe 
coast  of  Alaska  near  the  mouth  of  the  Yukon  (Nelson)  and  up  the 
Yukon  as  far  as  Nulato  (Dall  and  Bannister).  It  breeds  less  com- 
monly north  to  Eotzebue  Sound  (Townsend)  and  south  to  Nushagak 
(McKay).  It  has  been  seen  on  the  eastern  side  of  Bflring  Strait 
nearly  to  Point  Barrow,  Alaska  (Nelson),  and  on  the  western  side  to 
Herald  Island  (Nelson) ,  oS  the  northern  coast  of  Siberia,  but  it  is  not 
yet  known  to  breed  in  either  of  these  localities.    - 

WiTiier  range. — The  greater  number  winter  on  the  coast  of  Lower 
California,  south  to  Magdalena  Bay  (Anthony).  The  Bpecks  ia  not 
rare  in  wtnt«r  on  the  California  coast  as  far  north  as  San  Francisco 
(Maitliard),  and  a  few  have  been  known  to  winter  at  the  Strait  of 
Juan  de  Fuca  (Suckley)..  It  may  winter  occasionally  even  in  south- 
eastern Alaska,  for  the  National  Museum  has  a  specimen  collected 
February  2,  1897,  at  Howkan  Island,  Alaska  (Cantwell). 

Spring  migraHon. — ^The  species  arrived  at  St.  Michael,  Alafika, 
•bout  the  middle  of  May  (Nelson)  and  at  Nulato,  Alaska,  Ma/  16, 
1867,  and  May  23,  1868  (Doll  and  Bannister). 

FaS  migraiion. — The  Mack  tumstone  occurs  on  the  Pacific  coast 
from  British  Columbia  (Eermode)  to  southern  Califorma  thzoug^unit 
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the  entire  summer,  but  is  not  known  to  breed  (Grinnetl).  The  pres- 
ence of  these  nonbreeding  birds  prevents  accurate  observations  on 
the  arrival  of  the  firat  migrants  from  the  north,  but  it  seems  probable 
that  early  in  July  some  appear  on  the  coast  of  central  California,  and 
the  species  was  seen  August  6,  1902,  on  the  Coronados  Islands,  Lower 
California  (Grinnell  and  Daggett).  The  last  leave  the  delta  of  the 
Yukon  about  the  middle  of  September  (Nelson)  and  Nushagak, 
Alaska,  September  22,  1002  (Osgood). 

BoTopean  Oysteivoatcher.    Hxmaioput  cutraUgut  Linm. 

The  southwestern  coast  of  Greenland  has  been  visited  several  times 
by  the  European  oyster-catcher,  once  as  far  north  as  Godthaab,  lati- 
tude 64"  (Winge).  It  is  not  certainly  known  to  breed  there,  but  ita 
breeding  range  extends  from  Iceland  and  western  Europe  to  Turke- 
stan and  from  southern  Europe  to  the  Arctic  coast.  It  winters  from 
central  Europe  to  central  Africa  and  to  western  India. 
OyBt«i>«ateher.    Bantatoptu  palliatut  Temm. 

The  oyster-catcher  ranges  south  to  Santa  Catharina,  southern 
Brazil  (Sharpe),  and  to  Arauco  in  central  Chile  (Sharpe).  It 
occurs  throughout  most  of  the  West  Indies  and  Central  America 
and  along  both  coasts  of  Mexico — on  the  west  coast  north  to  the 
Tres  Marias  (Nelson).  On  the  Atlantic  coast  it  is  resident  as  far 
north  as  South  Carolina  (Coues),  and  formeriy  was  common  on  the 
Yii^inia  coast  (Bailey),  and  bred  at  Great  Egg  Harbor,  New  Jersey 
(Wilson).  There  are  a  few  records  for  the  coast  of  Massachusetts 
(Brewer)  and  one  at  Grand  Manan,  New  Brunswick  (Boardman-). 
At  the  present  time  it  is  rare  or  accidental  north  of  Virginia,  though 
a  fiock  of  about  20  was  seen  July  20,  1907,  at  Digby,  Nova  Scotia, 
by  W.  H.  Osgood,  of  the  Biological  Survey.  It  is  still  resident  on  the 
coasts  of  Louisiana  and  Texas. 

It  breeds  throughout  most  of  its  regular  range  and  probably  most 
individuals  are  nonmigratory.  The  few  that  migrate  along  the  south- 
ern Atlantic  coast  perform  their  short  migrations  principally  in 
Uarch.  I^s  were  taken  at  Corpus  Christi,  Tex.,  in  1882,  April 
6to27(Goss).  Eggs  are  recorded  in  Florida  from  April  10  to  May  6; 
and  the^  have  been  collected  on  the  islands  of  the  Virginia  coast 
from  May  3  to  July  12. 

Viazax  OTBter-ofttelisr.    Heemalo-putfraxari  Brewst. 

The  Frazar  oyster-catcher  is  apparently  nonmigratoiy,  and  is  the 
common  breeding  bird  of  both  coasts  of  southern  Lower  California, 
whence  it  ranges  along  the  whole  west  coast  of  the  peninsula  and  north 
to  San  Diego  (Cooper),  the  coast  of  Ventura  County  (Evermann),  and 
the  Santa  Barbara  Islands  (Cooper),  casual  on  the  coast  of  Sinatoa, 
Ifexico  (Nelson  and  Goldman).  In  the  northern  part  of  its  range 
it  is  not  so  numerous  as  frocAmani,  whose  range  overlaps  that  of 
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frasari  for  about  a  thousand  miles  from  Ventura  County,  Calif.,  to 
Abreojos  Point,  Lower  California  (Kaeding). 

Black  07Bter-oateh«r.    Emmatopus  baehmani  Aud. 

The  coast  of  western  North  America  is  the  home  of  the  black 
oyster -catcher,  and  it  breeds  locally  throughout  its  range  from 
Abreojoa  Point,  Lower  California  (Kaeding),  nortli  to  Prince  Wil- 
liam Sound,  Alaska  (Grinnell),  and  west  to  Attn  Island  (Turner)  at 
the  western  end  of  the  Aleutian  chaiA.  It  winters  from  the  coast 
of  southern  British  Columbia  (Fannin)  southward.  The  short  mi- 
gration is  performed  during  May,  and  the  eggs  are  deposited  at  the 
northern  end  of  the  range  from  the  middle  to  the  latter  part  of  June. 
This  is  also  the  time  at  which  eggs  are  most  commonly  found  at  the 
extreme  southern  end  of  the  summer  home.  Downy  young  were 
taken  June  17,  1900,  on  Queen  Charlotte  Islands,  British  Columbia 
(Osgood) . 

[Ston«  Curl«w.    (Edicnemus  bittriatvt  (Wagler). 

The  stone  curlew  ia  somewhat  generally  distributed  throu^out  the  lower  portioas 
of  Central  America  from  Panama  to  southern  Mexico,  and  also  ranges  into  South 
America  north  of  the  Amaaon.     It  ia  nonmigtatory.] 

Uezlcan  Jacana.    Jacana  $pinota  {Linn.). 

The  Mexican  jacana  was  described  originally  from  Cartagena, 
Colombia,  and  as  that  remains  still  the  only  record  for  the  country, 
the  ascription  to  this  locality  was  probably  an  error.  The  species  is 
known  from  Divala,  Panama  (Bangs),  and  thence  north  on  the 
Pacific  side  to  Mazatlan,  Mexico  (Lawrence),  and  on  the  Oulf  side 
to  the  mouth  of  the  Rio  Grande  (Merrill).  It  is  recorded  from  Porto 
Rico  (Gundlach),  Haiti  (Ritter),  Jamaica  (Denny),  and  Cuba  (Vig- 
ors)— rare  in  the  first  three  and  common  in  Cuba.  One  was  taken 
October,  1899,  at  Lake  Okeechobee,  Florida  (Meams)— first  record  for 
the  State.  The  species  is  resident  throughout  its  regular  range  and 
breeds  for  about  half  the  year  from  March  to  September. 
[Block  Jacana.    Jaama  mgra  (Gmel.). 

The  black  jacana  is  a  noninigratory  species  inhabiting  northern  South  America 
and  occurring  in  southern  Panama.] 

[Colombian  Jacana.        Jaeana  melanoj^gia  (Sclater). 


[Colombian  Jacana.        Jaeana  melanoj^gia  (Sclater). 
A  nonmigratory  South  American  epecies  found  principally  in  Colombia, 
tending  north  to  Panama.] 
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Sm:  I  have  the  honor  to  transmit  herewith,  as  Bulletin  Ko.  36  of 
the  Biological  Survey,  the  results  of  an  investigation  by  David  E. 
Lantz  concerning  the  practicability  and  desirability  of  raising  deer 
and  other  large  game  animals  in  the  United  States. 

In  most  parts  of  the  coimtry  the  number  of  game  animals  is 
steadily  diminishing  and  game  for  table  use  has  already  become  a 
high-priced  luxury.  Experiments  have  shown  that  some  species, 
especially  of  the  deer  family,  can  be  brought  to  a  state  of  semidomes- 
tication  with  comparative  ease  and  can  be  bred  and  raised  at  very 
small  cost.  The  chief  purpose  of  the  present  bulletin  is  to  call  atten- 
tion to  the  importance  of  raising  elk  and  deer  for  venison,  to  indicate 
the  particular  species  most  readily  reared  in  preserves,  and  to  empha- 
size the  importance  of  so  modifying  state  game  laws  as  to  encourage 
the  use  of  private  effort  and  capital  in  making  a  marketable  com- 
modity of  venison  and  placing  it  within  the  reach  of  peoi)le  of  mod- 
erate means.  Since  the  distribution  in  1908  of  our  earlier  publica- 
tion on  Deer  Farming  (Farmers'  Bulletin  330)  several  States  have 
changed  their  game  laws  in  the  interest  of  this  industry,  and  as  its 
importance  becomes  known  others  are  sure  to  follow. 

Attention  is  again  directed  to  the  fact  that  in  many  parts  of  the 
country  there  are  tracts  of  land  of  little  or  no  value  for  agricultural 
purposes  which  can  be  more  profitably  used  for  raising  vwiison  than 
for  any  other  purpose. 

Besped^fully,  HENny  W.  Hbnshaw, 

Chief ,  Biological  Survey. 

Hon.  Jahes  Wn^ON, 

/  of  Agnculture. 
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RAISING  DEER  AND  OTHER  LARGE  GAME  ANIMALS  IN  THE 

UNITED  STATES. 


IRTBODUCTION. 

Under  present  conditions  in  the  United  States,  game  animals  of 
most  kinds  are  rapidly  diminishing  in  numbers.  As  game  becomes 
scarcer,  legal  restrictions  upon  its  pursuit  and  capture  are  of  neces- 
sity increased  to  avoid  complete  estermination.  Even  after  game 
is  legally  killed,  the  laws  of  some  States  make  it  impossible  for  the 
nonresident  hunter  either  to  carry  the  meat  home  to  his  family  or 
to  sell  it  In  the  zeal  for  protecting  our  fast  vanishing  game  ani- 
mals, laws  have  been  enacted  which,  unless  modified,  will  hinder  or 
permanently  prevent  the  most  important  movement  for  game  preser- 
vation yet  tried  in  this  country;  namely,  the  propagation  of  game 
animals,  not  by  the  State  alone,  but  by  private  enterprise  as  well. 

A  few  States  have  recently  modified  their  game  laws  so  as  to 
permit,  under  limitations,  the  sale  of  game  from  private  preserves; 
but  in  many  States  restrictive  laws  still  prevent  the  grower  of  such 
game  from  marketing  it  outside  the  State  in  which  it  is  produced, 
or  within  the  State  except  sometimes  during  a  short  open  season. 
Complaint  is  made  that  our  game  laws  favor  sportsmen  of  means 
and  are  unfavorable  to  the  farmer  and  to  those  citizens  who,  while 
themselves  debarred  from  the  pleasures  of  the  chase,  would  like 
occasionally  to  have  game  on  their  own  tables.  If  they  could  pur- 
chase venison  grown  in  preserves,  it  would  remove  cause  for  com- 
plaint, and  the  traffic  could  be  so  regulated  as  not  to  hinder  but  to 
aid  the  protection  of  wild  game. 

It  is  here  urged  that  if  the  natural  resources  of  the  country  are 
the  heritage  of  the  people,  they  should  be  conserved  for  the  benefit 
of  all.  If  private  enterprise  can  help  in  game  preservation,  it  should 
be  allowed  to  profit  from  investments.  The  propagation  of  game  i^ 
as  l^itimate  a  business  as  the  growing  of  beef  or  mutton;  and  the 
producer  should  be  permitted,  under  reasonable  regulations,  to  dis- 
pose of  his  product  at  any  time,  either  for  breeding  purposes  or  for 
food. 

The  present  bulletin  discusses  briefly  the  importance  of  domesti- 
cating wild  mammals  and  the  economic  objecta  to  be  gained  by  the 
process.     It  calls  attention  to  the  species,  especially  those  of  the  deer 

7 

-ctyGooj^le 


8  BAISINQ  DE£B  IN  TH£  UNITED  STATES. 

family,  most  promising  for  experiments  in  meat  production,  and 
relates  successful  experience  in  different  sections  of  the  United  States 
with  the  wapiti,  or  Kocky  Mountain  elk,  and  with  the  Virginia  deer. 
It  discusses  the  relation  of  game  laws  to  the  business  of  growing 
venison — a  business  which,  it  is  believed,  with  proper  encouragement 
may  be  made  highly  profitable,  especially  since  it  will  be  the  means 
of  utilizing  much  otherwise  unproductive  land, 

IMFOATAITCE  OF  DOHESTICATDTG  WAinraTJi 

The  question  of  practical  benefits  to  be  derived  from  domesticating 
more  species  of  mammals  than  we  now  have  is  by  no  means  settled. 
It  is  claimed  by  some  that  the  present  list  of  domesticated  kinds  is 
ample  for  all  economic  requirements  of  the  human  race ;  that,  so  far 
as  beasts  of  burden  are  concerned,  we  already  have  enough  suited  to 
every  necessity;  and,  furthermore,  that  mechanical  ingenuity  is  fast 
bringing  us  to  a  time  when  fewer  kinds  will  be  required.  As  to 
food  animals,  we  are  told  that  the  excellence  of  our  beef,  pork,  and 
mutton  leaves  nothing  further  to  be  desired.  For  clothing,  it  is  said 
that  the  wools  and  hairs  produced  by  mammals  already  under  do- 
mestication amply  supplement  the  vegetable  fibers. 

On  the  other  side,  we  have  the  argument  advanced  by  the  French 
zoologist,  E,  Trouessart,  to  the  effect  that  mankind  should  now  make 
every  effort  to  domesticate  as  many  species  of  mammals  as  possible. 
He  argues  that  in  the  course  of  time  the  extensive  use  of  electricity 
and  machinery  must  inevitably  exhaust  the  coal,  petroleum,  and 
natural  gas  from  the  earth's  crust,  and  that  mankind  will  again  be 
forced  to  rely  largely  upon  the  labor  of  animals.  He  urges  immedi- 
ate action  because  of  the  imminent  danger  of  extermination  of  some 
of  the  species," 

Between  these  opposite  views  a  middle  ground  may  be  maintained. 
Admitting  that  we  have  enough  beasts  of  burden  and  as  great  a 
variety  of  animal  food  as  the  actual  necessities  of  man  demand,  we 
still  find  excellent  reasons  for  desiring  to  increase  the  number  of 
species  under  domestication.  While  it  is  neither  necessary  nor  de- 
sirable to  domesticate  every  mammal  possible,  the  field  for  choice  is 
large.  Preliminary  to  choosing  a  species  its  ultimate  usefulness 
must  be  considered.  In  reply  to  the  oft-repeated  argument  that  it 
takes  so  much  time  to  develop  a  domestic  species  that  the  probable 
economic  advantage  will  be  overbalanced  by  the  enormous  expense 
required,  it  is  enough  to  recall  the  fact  that  many  wild  animals  show 
remarkable  adaptability  to  the  conditions  imposed  by  domesticity. 
Canada  geese,  for  instance,  reared  from  the  eggs  of  wild  parents 
and  kept  with  barnyard  fowls  show  hardly  any  trace  of  wildness, 

"niilletln  de  la  SoclOt^  d'AccllmatRtlon  for  1000,  pp.  33-52,  190& 
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Young  mammals  of  various  kinds  when  caught  wild  and  reared  in 
captivity  become  absolutely  tame  and  tractable.  If  these  tame  indi- 
viduals can  be  bred  successfully,  there  would  seem  to  be  few  obstacles 
in  the  way  of  domesticating  the  species. 

However,  the  problems  of  domestication  are  not  quite  so  simple 
as  the  above  statement  mi^t  imply.  It  must  be  remembered  that 
captivity  and  changes  of  environment  often  make  wild  animals 
peculiarly  susceptible  to  disease.  These  and  other  considerations 
complicate  the  problems,  whose  solution,  after  all,  will  depend  mainly 
upon  the  patience  of  the  experiment«r. 

In  considering  the  reasons  for  domesticating  wild  animals  and 
plants,  the  testhetic  one  should  not  be  overlooked.  A  large  number 
of  the  species  that  have  come  under  human  control  have  been  tamed 
for  the  pleasure  they  afford  to  their  owners.  This  is  true  of  flower- 
ing and  other  ornamental  plants,  apd  of  some  birds — for  instance, 
the  canary.  Probably  this  consideration  always  has  weight  in  the 
selection  of  species  and  individuals  for  breeding,  and  it  must  have 
a  marked  influence  in  deciding  the  fitness  of  wild  species  of  mam- 
mals for  domestication. 

Experiments  in  breeding  wild  mammals  need  not  necessarily  be 
with  a  view  to  complete  domestication.  The  animals  may  be  bred  in 
inclosures  giving  sufficient  range  and  a  habitat  as  nearly  natural  as 
circumstances  will  permit,  and  the  problems  of  ultimate  domestica- 
tion may  be  left  for  future  determination.  By  this  means  the  prac- 
tical economic  results  of  full  domestication  may  be  largely  antici- 
pated before  the  completion  of  the  process,  and  the  dangers  incident 
to  close  captivity  may  be  happily  avoided. 

The  chief  practical  (Ejects  to  be  sought  by  breeding  wild  mammals 
in  captivity  are:  (1)  Preservation  of  species,  (2)  use  in  agriculture 
or  transportation,  (3)  use  for  hides  and  fur,  and  (i)  use  for  food. 

VKBSXBVATIOJl  OV   SPZCtXB. 

The  rapacity  of  man  has  often  threatened  the  existence  of  valuable 
animals.  The  danger  of  extinction  of  the  American  buffalo,  the 
African  elephant,  the  eland,  the  walrus,  the  sea  otter,  and  other 
species  is  not  imaginary.  Within  recent  times  several  species  of 
birds  have  been  lost  to  the  world.  Of  mammals  the  quagga  and  the 
blaubok  {Hippotragua  leucophceua) ,  the  latter  a  small  relative  of 
the  roan  antelope,  have  been  exterminated  in  South  Africa.  Fore- 
sight might  have  preserved  them,  and  foresight,  aided  by  govern- 
mental intervention,  will  be  needed  to  prevent  the  loss  of  many 
of  the  larger  game  animals  of  the  world.  Their  preservation  is  in 
itself  a  sufficient  reason  for  attempting  their  partial  or  cranplete 
domestication. 
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USE  IN  AGBICULTUBE  AND  TBAN SFOBTATIOH'. 

The  need  of  more  kinds  of  beasts  of  burden  is  not  great.  The  horse 
will  never  be  surpassed  in  general  usefulness  in  this  capacity,  and  the 
other  animals  used  in  agriculture  and  conuijierce  are  excellent  in  their 
places.  However,  there  are  parts  of  the  world  where  for  special 
reasons  the  domestication  of  species  of  the  native  fauna  might  be 
of  immense  advantage  to  the  people.  The  zebra  and  the  elephant  for 
Africa  and  the  cacibou  for  arctic  America  are  examples. 

SEASnrO  TtTAnnirATJ*  POB  'phwih  FUBi, 

An  important  object  to  be  attained  by  the  rearing  of  wild  mammals 
is  the  permanence  and  increase  of  our  supply  of  furs.  The  growing 
scarcity  of  the  better  kinds  of  fur  and  the  consequent  high  prices 
make  the  problem  of  domesticating  fur-bearing  animals  of  immense 
econfHnic  importance,  while  present  conditions  promise  good  returns 
to  those  who  solve  it.  The  beaver,  the  otter,  the  marten,  the  mink, 
the  silver-gray  fox,  and  the  blue  fox  are  among  the  mammals  whose 
partial  domestication  and  successful  breeding  would  prove  profitable. 

nwARTTTp  ITAWWATft  POB  THBIB  FLESH. 

Frcnn  the  economic  point  of  view,  the  strongest  argument  for  breed- 
ing mammals  in  captivity  lies  in  their  utility  as  food.  For  successful 
game  propagation  a  less  degree  of  domestication  in  mammals  will 
suffice  than  when  they  are  reared  for  fur  or  for  use  in  agriculture  and 
transportation.  This  circumstance  greatly  favors  the  game  propa- 
gator. Besides,  there  is  little  probability  that  breeding  game  as  an 
industry  will  ever  be  overdone;  the  demand  for  the  product  is  likely 
to  keep  pace  with  the  supply. 

SELECTION  OF  SPECIES  FOR  BEABIHG  EZFEKEKEHTS. 

The  larger  game  quadrupeds  are  the  first  to  suggest  themselves  as 
suitable  for  propagatitm  for  food.  The  majority  of  our  domestic 
mammals  belong  to  the  order  of  hoofed  animals  (ITngulata) ,  and  of 
these  the  most  valuable  food  species  are  in  the  cloven-hoofed  division 
(Artiodactyla).  Pigs,  goats,  sheep,  and  oxen  belong  to  this  sub- 
order ;  and  to  the  wild  members  of  this  group  we  naturally  look  for 
additions  to  the  list  of  dcwnestic  food  animals. 

The  number  of  animals  available  for  rearing  experiments  is  quite 
large;  but  from  any  complete  list  of  those  adapted  to  a  particular 
country  a  number  of  promising  species  would  be  rejected  as  super- 
fluous. As  a  rule  the  kinds  native  to  a  region  should  have  first  con- 
sideration, since  they  need  no  acclimatizing.  The  selection  of  a  for- 
eign species  for  breeding  must  depend  upon  a  similarity  between  its 
natural  and  its  proposed  habitat  or  upon  its  probable  adaptability  to 
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the  Dew  enTironinrait.  AdaptAtion  may  sometimes  be  judged  from 
the  history  of  former  attempts  to  acclimatize  it  or  its  near  relatives. 
In  a  coimtry  so  extensive  and  varied  as  the  United  States  the  same 
principles  should  be  ctHisidered  before  transferring  a  native  species 
from  one  locality  to  another. 

Some  of  the  large  game  mammals  whose  partial  domestication  in 
the  United  States  has  been  favored  are  briefly  considered  under  the 
following  subheads: 

THE  FBONGHOBN,   OS  AUEBICAN  A2fTEU)PE. 

The  pronghom  (AntUocapra  atneincana)  is  a  game  animal  not 
closely  related  to  any  other  living  form.  While  its  general  characters 
ally  it,  as  well  as  the  antelopes  of  the  Old  World,  to  the  cattle  and 
sheep  family  (Bovidee),  it  differs  from  other  living  ruminants  in  its 
deciduous  and  forked  horn  sheaths,  and  is  usually  considered  as  the 
type  of  a  distinct  family. 

A  half  century  ago  the  range  of  the  pronghom  in  the  plains  region 
extended  from  the  valley  of  the  Missouri  River  westward  to  the  Cas- 
cades and  from  the  Saskatchewan  in  latitude  53°  north,  south- 
ward to  the  Mexican  border.  In  Mexico  the  species  is  represented  by 
a  paler  local  race.  The  eastern  limit  of  the  original  range  of  the 
antelope  is  not  definitely  known.  According  to  Baird  it  was 
abundant  in  Minnesota  on  the  plains  of  the  Red  River  in  1850,"  and 
it  still  occurred  in  the  southwestern  counties  of  that  State  in  the  early 
ei^ties.  Pike  found  it  common  in  eastern  Kansas  in  1806.  The 
stat^nents  of  the  explorers  of  the  plains  indicate  that  it  was  about  as 
abundant  as  the  buffalo,  although  not  seen  in  such  vast  herds. 

The  present  distribution  and  numbers  of  the  pronghom  are  a  sad 
c(«nm«itary  upon  earlier  game  protection  in  the  West  A  few  fugi- 
tive bands  are  now  to  be  found  in  the  cattie  country  from  longitude 
101°  westward.  The  story  of  their  decrease  in  all  of  the  States  is 
practically  repeated  in  the  statements  of  D.  C.  Nowlin,  state  game 
warden  of  Wyoming,  in  his  annual  report  for  1906,  He  says  that 
antelope  have  decreased  to  an  alarming  extent  throughout  the  State; 
for  instance,  in  three  years  t^e  Oreen  River  herd  had  diminished 
from  about  6,000  to  less  than  2,000  head.  Hundreds  had  perished 
throu^  lack  of  food  during  storms,  by  depredations  of  wild  animals, 
and  through  slaughtCT  by  Ute  Indians.  He  repeats  the  recommenda- 
tion of  previous  reports  that  the  legislature  should  prohibit  all  kill- 
ing of  antelope  for  a  term  of  years. 

In  1909  the  legislature  of  Wyoming  at  last  heeded  the  repeated 
recommendations  of  the  game  warden  by  passing  a  law  protecting 

•>  Beport  U.  S.  Com.  Patenta  (Agriculture)  for  18S1,  p.  121,  18&2. 
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antelope  until  1915.  Two  other  States — Montana  and  Nevada — 
passed  laws  in  1909  protecting  antelope  indefinitely.  Washlngtwi 
still  has  an  open  season,  but  the  animals  are  practically  extinct  in 
that  State.  Three  Canadian  Provinces — Alberta,  Manitoba,  and 
Saskatchewan-i-have  <^n  seasons;  and  of  these,  Manitoba  has  had 
none  of  the  animals  for  more  than  twenty  years. 

In  the  United  States  antelope  are  now  protected  in  every  State 
in  which  they  occur.  The  close  season  in  Arizona  expires  Irlarch  1, 
1911;  in  Colorado,  September  25.  1912;  Kansas,  March  13,  1918; 
New  Mexico,  March  18, 1914;  North  Dakota,  January  1, 1920;  Okla- 
homa, November  1,  1914;  South  Dakota,  January  1,  1911;  Texas, 
July  1,  1912;  Utah,  March  11,  1913;  and  Wyoming,  September  25, 
1915. 

Experience  shows  that  the  antelope  does  not  do  well  in  close  con- 
finement. In  zoological  gardens  it  is  short  lived  and  seldom  breeds^ 
Judge  J.  D.  Caton  made  a  number  of  efforts  to  raise  antelope  in  his 
park  at  Ottawa,  111.,  but  the  animals  died  within  a  year.*  Otlier 
breeders  have  had  similar  experience.  The  difficulty  aeons  to  be  that 
of  providing  a  natural  environment.  Judge  Caton  stated  that  the 
antelope  loses  its  timidity  sooner  and  more  completely  than  any 
other  wild  animal  whose  domestication  he  had  attempted.  "When 
taken  young  it  soon  acquires  the  attadunent  of  a  child  for  the  human 
species,  and  when  captured  adult  in  a  short  time  becomes  so  tame 
that  it  will  take  food  from  the  hand,  and  follow  one  by  the  hour 
walking  through  the  grounds."  None  of  Judge  Caton's  antelope 
bred,  and  he  concluded  that  the  climate  was  too  humid,  and  that  his 
pasture  lacked  the  vegetation  essential  to  their  health. 

The  experience  of  those  who  have  tried  to  rear  the  antelope  outside 
its  natural  range  should  not  deter  those  who  are  favorably  situated 
from  undertaking  further  experiments  with  it.  Visitors  to  Yellow- 
stone National  Park  have  been  greatly  surprised  at  the  tameness  of 
the  antelope  herds.  Many  western  ranchmen  have  successfully  reared 
the  young.  The  animals  were  allowed  perfect  freedom,  but  could 
not  be  driven  from  the  premises  where  they  were  fed.  Beared  in 
natural  surroundings,  unconfined,  and  with  sufficient  range,  they 
would  undoubtedly  thrive  and  increase.  In  a  few  years  by  careful 
and  continued  taming  of  the  young,  one  might  secure  a  herd  of  abso- 
lutely tame  antelope.  Antelope  require  only  a  sli^t  fence  to  con- 
fine them.  They  run  very  swiftly,  but  unless  closely  pressed  will  not 
jump  an  ordinary  fence. 

The  flesh  of  the  young  antelope  is  said  to  be  much  superior  to  ordi- 
nary venison.  That  of  mature  animals,  particularly  the  males,  has 
a  strong  flavor;  but  this  might  be  greatly  improved  under  domesti- 
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cation.     A  fulUgrowD  prwighom  weighs  frcKo  100  to  125  pounds, 
and  will  dresa  from  65  to  80  pounds. 

EZonC  ANIELOFES. 

The  Old  World  antelopes  belong  to  the  family  of  Bovidfe,  and 
include  many  valuable  food  animals.  In  Africa  alone  over  a  hun- 
dred species  occur,  many  of  them  hardy  and  most  of  them  excellent 
game.  Fully  a  score  of  species  would  be  pruniaiiig  subjects  for  ac- 
climatizing in  America.  Africa,  like  our  own  county,  has  arid 
sections,  and  some  of  her  antelopes  are  probably  especially  adapted 
to  the  desert  lands  of  our  Southwest,  and  might  be  used  to  restock 
parts  of  that  region  from  which  our  own  pronghom  has  been  exter- 
minated. Some  years  ago  a  society  was  oi^nized  f<w  the  purpose 
of  introducing  the  gazelle  into  southern  California,  but  no  practical 
results  followed. 

THB  BLAND. 

The  eland  (Taurotragus) ,  the  largest  of  the  antelope  family,  is 
threatened  with  extermination  over  the  greater  part  of  its  range  in 
South  Africa.  Its  average  weight  is  from  800  to  1,100  pounds,  and 
old  males  have  been  known  to  attain  a  weight  of  1,400  to  1,500 
pounds.  This  animal  has  often  been  recommended  for  rearing  in 
captivity  because  of  the  excellence  of  its  flesh,  which  is  superior  to 
beef.  Harris,  the  African  traveler,  states  that  while  it  resembles 
beef  in  grain  and  color,  it  is  far  better  flavored  and  more  delicate, 
pcesessing  a  pure  game  flavor  and  remarkable  for  the  quantity  of  fat 
interlarded  between  the  muscles. 

The  eland  was  introduced  into  Holland  by  the  Prince  of  Orange 
in  1783.  It  was  acclimatized  in  England  by  the  Earl  of  Derby  in 
1842,  and  was  bred  successfully  in  his  parks.  After  his  death  the 
herd  passed  into  possession  of  the  Londtm  Zoological  Society  in  18S1, 
and  continued  to  increase  in  numbers  for  many  years.  In  1899  the 
Duke  of  Bedford  had  a  fine  herd  of  14  elands  in  the  park  at  Wobum 
Abbey. 

The  scarcity  of  this  game  animal  in  a  wild  state  and  the  conse- 
quent cost  of  obtaining  stock  would  probably  make  experiments  in 
breeding  it  in  the  United  States  so  expensive  as  to  prohibit  the 
attempt  by  individual  enterprise.  However,  the  experience  with 
the  animal  in  Europe  ^ves  assurance  that,  if  properly  undertaken, 
efforts  to  acclimatize  it  in  the  United  States  would  be  successful. 

THfl  NILGAI. 

The  nilgai  {Soselaphics  tragocamelua)  of  Iildia  is,  next  to  the 
eland,  ihe  largest  of  antelope.  The  animal  is  ungainly  in  appear- 
ance, and  its  flesh  is  somewhat  inferior  to  that  of  the  eland,  but  its 
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size,  its  hardiness,  and  its  lack  of  wildness  ccffDmend  it  as  a  species 
suitable  for  domestication.  It  stands  long  droughts  extremely  well, 
and  its  flesh  is  equal  to  most  venison  in  quality. 

Nilgais  were  first  taken  to  England  in  1767.  In  1862  a  dozen  of  the 
animals  were  introduced  into  the  park  of  Signor  Comba  at  Mandria, 
Italy.  In  ten  years  the  herd  increased  to  172  head.  A  small  herd 
is  kept  by  the  Duke  of  Bedford  at  Wobum  Abbey,  England.  In 
the  National  Zoological  Park,  the  Philadelphia  Zoological  Gardens, 
and  the  New  York  Zoological  Park  these  animals  have  done  well  and 
bred  regularly. 

SHAIXER  ANTEL0PS8. 

Some  of  the  smaller  members  of  the  antelope  tribe  are  excellent 
subjects  for  experiments  in  acclimatization  and  breeding  in  the 
United  States.  Among  them  are  the  gazelles  of  Asia  and  Africa, 
the  duikers,  the  springbuck,  and  the  roan  antelope  of  Africa,  and 
the  Indian  antelope,  or  black  buck.  Of  the  duikers  {Cepkatophua) 
there  are  over  twenty  kinds,  ranging  in  size  from  that  of  a  medium- 
sized  donkey  to  that  of  a  hare;  and  all  are  said  to  afford  excellent  ' 
venison,  while  some  of  them  are  known  to  be  easily  tamed.  The 
Indian  antelope,  or  black  buck,  has  been  bred  in  many  zo<dogical 
gardens,  and  a  herd  is  kept  in  the  park  at  Wobum  Abbey.  It  is 
easily  tamed,  but,  as  is  the  case  with  many  deer  and  antelope,  the 
tame  males  become  ill-tempered  in  the  pairing  season.  In  the  Phila- 
delphia and  New  York  Zoological  parks  these  animals  have  thrived 
and  increased  rapidly. 

mPOBTANCB  OF  THE   DEER  FAHHiT. 

The  deer  family  (Cervidte)  stands  next  to  the  cattle  and  sheep 
family  (Bovidea)  in  general  utility.  The  flesh  is  a  valuable  food, 
while  the  antlers  or  horns,  as  well  as  the  skins,  are  important  articles 
of  commerce.  Venison  was  more  common  than  beef  on  the  tables  of 
medieval  Europe,  and  was  the  flesh  most  commonly  eaten  by  early 
settlers  and  frontiersmen  in  North  America.  Its  dietetic  value  is 
enhanced  by  the  fact  that  it  is  especially  adapted  to  invalids  who 
require  a  nourishing  yet  easily  digested  food. 

In  a  recently  published  table  showing  the  time  required  to  digest 
various  foods,  grilled  venison  is  given  flrst  rank  with  boiled  tripe  and 
boiled  rice,  as  requiring  but  one  hour  for  complete  digestion. 
Whipped  raw  eggs,  boiled  barley,  and  boiled  trout,  as  well  as 
asparagus  and  a  few  other  v^;etables,  require  an  hour  and  a  half. 
Grilled  beefsteak  and  mutton  require  three  hours  for  digestion,  while 
grilled  or  roasted  veal  and  pork  require  five  hours,  or  even  more." 

■  ScientlQc  Amertcan,  CI.,  46,  July  17,  1900. 
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Except  in  a  few  i^pecies  like  the  caribou,  only  male  deer  have 
antlers.  Although  these  horns  are  deciduous,  they  are  solid  processes 
produced  from  the  frontal  bone,  and  have  the  physical  as  well  as  the 
chemical  properties  of  true  bone.  They  are  of  two  general  types — 
those  more  or  less  broad  and  flat  and  those  rounded  in  shape.  Those 
of  the  flattened  type  are  usually  the  more  massive,  but  the  rounded 
antlers  of  the  wapiti  are  exceptionally  heavy. 

Deerhom  has  several  uses.  It  produces  much  gelatin  by  decoction, 
the  product  being  like  that  from  most  animal  substances.  The  rasp- 
ings and  waste  pieces  of  the  horns  used  in  manufacturing  knife 
handles  are  either  made  into  gelatin  or  boiled  down  into  size  used  in 
cloth  manufacture.  At  one  time  deerhom  was  a  prominent  source  of 
ammonia. 

The  principal  use  of  deerhom  is  in  the  manufacture  of  handles  for 
knives,  forks,  and  other  instruments.  In  Sheffield,  England,  some 
thirty  years  ago,  about  500  tons  of  deerhom  were  used  annually  in 
manufacture.  India  and  Ceylon  furnished  about  four-flfths  of  this 
material,  while  about  100  tons  came  from  European  and  English  deer 
forests.  The  500  tons  represented  the  antlers  of  fully  3f>0,000  deer  of 
various  species."  In  Europe  buckhorn  is  worke<I  up  into  many  useful 
articles,  as  umbrella  stands,  chandeliers,  and  ornaments  for  personal 
wear. 

The  use  of  deerskins  is  well  known.  As  tanned  and  dressed  by 
the  American  Indians  they  are  manufactured  into  a  variety  of  useful 
and  ornamental  articles.  The  inhabitants  of  some  of  the  Indian 
villages  of  the  North  derive  a  good  income  frcHn  their  manufactures 
of  deerskins  into  moccasins,  rackets,  toboggans,  and  other  things 
for  sale.  Deer  hide  makes  an  excellent  leather,  its  value  depending 
upon  the  size  as  well  as  upon  the  species  from  which  it  comes.  The 
skins  of  wapiti,  for  instance,  are  porous,  and  the  leather  does  not 
wear  well,  while  those  of  the  moose  and  European  elk  are  so  thick 
and  hard  that  the  leather  is  said  to  have  resisted  musket  balls.  In 
Sweden  in  former  times  a  pair  of  elk -hide  breeches  went  as  a  legacy 
through  several  generations  of  peasants.  Formerly  about  200,000 
deerskins  from  North  America  were  sold  annually  in  the  London 
market.  Half  of  these  were  skins  of  the  wapiti.  Many  were  bought 
for  Germany  and  there  manufactured  Into  leggings,  but  the  heavier 
skins  were  tanned  and  manufactured  in  England.  In  recent  years 
the  export  of  deerskins  from  America  has  fallen  off  greatly. 

Deer  hair  has  a  peculiar  cellular  structure,  and  is  used  in  some 
parts  of  the  world  for  stuffing  saddles,  for  which  purpose  it  is  espe- 
cially suited. 


■■  SlmmoudB,  r.  L.,  Animal  Products,  p.  1S2  (nut  dated). 
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N<»th  America  is  comparatively  rich  in  species  of  deer.  AJI  of 
them  are  valuable  food  animals,  and  nearly  all  have  been  of  great 
ctxnuiercial  and  economic  value  during  the  development  of  the 
country.  'While  their  commercial  importuice  has  been  greatly  les- 
sened as  their  numbers  diminished,  they  still  play  an  important 
part  in  furnishing  food  in  newly  settled  parts  of  the  United  States 
and  Canada,  as  well  as  in  feeding  the  native  tribes  in  the  far  North. 
Except  in  States  that  have  extensive  forested  areas  and  have  pro- 
tected deer  for  a  series  of  years,  they  are  rapidly  disappearing  be- 
fore the  encroachments  of  agriculture.  The  remnant  are  valuable 
chiefly  because  they  are  a  natural  resource  whit^  may  be  indefinitely 
developed  if  carefully  husbanded.  It  is  believed  that  with  partial 
domestication  and  careful  management  in  state  and  private  game 
preserves,  deer  of  most  of  our  species  ma;  again  become  abundant. 
Considering  the  difficulties,  attunpts  to  domesticate  them  have  been 
fairly  satisfactory. 

THB  CABIHOU. 

Several  species  and  local  races  of  Uie  caribou,  or  reindeer,  inhabit 
the  northern  part  of  North  America.  According  to  habitat,  they 
fall  naturally  into  two  groups.  The  more  northern,  ranging  beyond 
the  forests,  is  best  represented  by  the  barren-ground  caribou  {Rariffi- 
fer  arcticua).  The  second  group  inhabits  the  forested  area  south  of 
the  other,  and  its  most  important  representative  is  the  woodland 
caribou  {Rangifer  caribou).  Although  they  differ  little  from  the 
wild  Old  World  reindeer  {Rangifer  tarandus)  in  habits  and  gen- 
eral appearance,  no  attempts  to  domesticate  the  American  reindeer 
seem  to  have  been  made.  Hie  larger  woodland  caribou  is  said  to  be 
exceedingly  wild  and  timid,  and  for  this  reason  its  suitability  for 
domestication  has  been  questioned.  The  barren-ground  species,  al- 
though small,  appears  to  be  much  less  wild. 

Prof.  S.  F.  Baird  was  strongly  of  the  opinion  that  American  cari- 
bou of  both  groups  are  as  capable  of  domestication  as  the  European 
species,  and  he  suggested  that  such  a  step  would  be  of  vast  benefit  to 
^dians  of  the  North.  Its  success  would  at  once  place  these  people 
beyond  the  vicissitudes  which  are  so  rapidly  sweeping  them  off.  In 
the  end  they  mi^t  "  become  a  pastoral  people,  and  possibly,  in  time, 
as  agricultural  as  the  nature  of  the  seasons  would  admit."  " 

In  the  same  paper  from  which  the  above  quotation  is  taken  Pro- 
fessor Baird  suggested  further  that  the  domesticated  European  rein- 
deer might  iteelf  be  successfully  imported  and  propagated  in  North 

"Report  U.  S.  Com.  PateotB  (Agriculture)  for  18S1,  p.  108, 18B2. 
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America,  and  that  thus  the  loss  of  time  in  attempts  to  domesticate  a 
wild  species  mi^t  be  avoided.  After  the  purchase  of  Alaska  by  the 
United  States,  the  introduction  of  firearms  among  the  natives  led  to 
such  slaughter  of  game  that  actual  starvation  threatened  some  of  the 
tribes.  In  1887  Charles  H.  Townsend  advised  that  the  Government 
should  import  the  reindeer  and  teach  the  natives  how  to  care  for 
and  use  the  animals.  In  1891  the  late  Dr.  Sheldon  Jackson,  gen- 
eral agent  in  Alaska  of  the  Bureau  of  Education,  aided  by  dona- 
tions from  private  aourc&s,  purchased  a  small  herd  of -reindeer 
abroad.  They  arrived  in  Alaska  in  1892.  Since  1894  Congress  has 
made  annual  appropriations  for  continuing  the  experiment.  Up  to 
and  including  1904,  the  total  number  of  reindeer  imported  from 
Siberia  and  Scandinavia  was  1,280,  and  at  that  time  the  herds  num- 
bered over  8,000.  The  net  annual  increase  since  importations  ceaaed 
has  been  about  25  per  cent.  In  1907  the  herds  numbered  15,839 
atiunals  and  the  pres^it  number  is  probably  not  less  than  23,000. 
Tlie  introduction  of  these  animals  has  already  proved  to  be  of  im- 
mense benefit  to  the  natives,  who  have  been  taught  how  to  manage 
them  by  herders  from  Lapland  and  Finland,  brought  to  America  f<K" 
this  service. 

Through  the  eff«^s  of  Doctor  Grenfell,  Lapland  reindeer  have  re- 
cently been  introduced  into  Labrador  and  northern  Newfoundland, 
.and  the  experiment  promises  great  success.  W.  J.  Carroll,  of  St. 
Johns,  Newfoundland,  in  commenting  (m  the  work  of  Doctor  Gren- 
fell, says: 

"  It  is  to  be  hoped  that  the  introduction  of  reindeer  will  be  ihe 
first  step  toward  the  domesticatitm  of  our  own  caribou.  WitJi  a 
quarter  of  a  million  of  caribou  running  wild  in  the  interior,  increasing 
at  the  rate  of  10,000  yearly,  it  will  be  seen  that  when  Newfoundland 
wakes  up  to  the  possibilities  of  its  caribou  herds  we  will  not  only  be 
able  to  have  thousands  of  deer  for  commercial  purposes,  but  also  will 
have  enough  to  keep  this  island  a  paradise  for  hunters  when  hunting 
big  game  on  the  continent  becomes  a  thing  of  the  past.  As  an  in- 
stance of  how  they  increase  and  multiply.  Doctor  Grenfell  thinks 
his  herd  will  be  increased  by  200  fawns  this  spring."  ■ 

While  the  domestication  of  the  American  caribou  has  been  made 
leas  important  by  the  introduction  of  the  reindeer,  good  reasons  f<w 
breeding  the  native  animals  still  remain.  They  would  probably  be 
especially  useful  for  crossing  with  the  Old  World  species.  The  cross 
with  the  woodland  caribou  would  doubtless  produce  animals  of 
greater  size  and  strength,  and  the  native  caribou  could  c<»i3tantly 
be  drawn  upon  for  new  blood,  just  as  has  often  been  done  in  the  case 
of  the  wild  reindeer  of  northern  Europe  and  Siberia. 

■  Forest  and  Stream,  LXX,  611,  Apiil  18,  1908, 
98080'— BnD.  86— 10 8  , 
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The  largest  living  animal  of  the  deer  family  is  the  moose,  repre- 
sented in  America  by  a  widely  distributed  species  {Alcea  ameiicana). 
The  Alaskan  moose,  on  account  of  its  great  size,  ha^  been  described 
as  a  separate  species  {Alcea  gigaa).  The  European  elk  {Alces 
machiis)  differs  but  slightly  from  the  common  moose  of  North 
America. 

The  moose  is  still  found  in  some  of  the  wooded  parts  of  Canada, 
from  Nova  Scotia  and  New  Brunswick  to  Manitoba,  its  range  extend- 
ing into  the  United  States  in  northern  Maine,  Michigan,  and  Minne- 
sota. In  the  Rocky  Mountain  region  it  ranges  from  northwestern 
Wyoming  northwestward  into  Alaska.  It  is  still  fairly  abundant 
in  parts  of  Alaska  and  in  British  Columbia.  Under  a  careful  system 
of  protection  moose  have  slowly  increased  in  numbers  in  Maine.  A 
promising  attempt  has  been  made  to  reintroduce  them-  into  the  Adi- 
rondacks,  where  they  were  exterminated  nearly  fifty  years  ago. 

Perhaps  no  other  American  deer  is  naturally  so  well  adapted  to 
domestication  as  the  moose.  Professor  Baird  relates  that  a  pair  of 
the  animals  yr&re  kept  by  a  man  living  near  Houlton,  Me.  These 
had  been  trained  to  draw  a  sleigh,  "  which  they  did  with  great  steadi- 
ness and  swiftness,  subject,  however,  to  the  inconvenience  that,  when 
they  once  took  it  into  their  heads  to  cool  themselves  in  a  neighboring 
river  or  lake,  no  effort  could  prevent  them.""  Audubon  rdatee 
another  instance  of  a  moose's  being  trained  to  draw  a  sleigh.  We  are 
infcHined  by  a  number  of  writers  that  the  European  species  was  in 
former  times  fully  domesticated  in  northern  Scandinavia  and,  like  Hie 
reindeer,  was  used  to  carry  couriers  from  place  to  place.  They  wfflB 
swifter  than  reindeer  and  have  been  known  to  draw  a  sleigh  234  miles 
in  a  day.  It  is  said  that  this  use  of  elk  was  finally  forbidden  under 
heavy  penalties  on  account  of  their  having  baem  fflnployed  to  facili- 
tate the  escape  of  prisoners  or  suspected  criminals,  and  the  domestica- 
tion of  the  animals  was  ccmsequently  abandoned. 

Dr.  W.  T,  Homaday  says  of  the  moose  that  in  captivity  "it  is 
docile;  not  foolishly  nervous  like  most  deer,  but  steady,  confiding, 
and  affectionate.  Moose  are  easily  handled  and  t^^ined  to  drive  in 
harness,  and  in  contact  with  man  manifest  more  common  sense  than 
any  other  species  of  deer  with  whi<i  I  am  acquainted."* 

In  spite  of  this  natural  tendency  to  tameness,  the  efforts  that  have 
been  made  to  keep  moose  in  confinement  have  nearly  all  failed.  A 
pair  were  kept  in  the  Cincinnati  Zoological  Garden  for  about  five 
years,  but  this  experience  is  exceptional.    Dr.  H«iiaday  expresses 

"Report  U.  S.  Com.  Patents  (Agrkulttire)  for  1861,  p.  116,  18B2. 
>  Tbe  Atoerlcan  Natural  Blator; ,  p.  141,  1901. 
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the  belief  that  the  failure  is  largely  due  to  lack  of  vigorous  daily 
exercise,  which  he  thinks  vitally  necessary  for  the  proper  digestion 
and  assimilation  of  their  food."  Others  have  suggested  that  most  of 
the  experiments  have  been  made  outside  of  the  natural  range  of 
moose,  and  that  the  climate  was  too  warm  for  them.  On  the  other 
band,  individual  motee  reared  away  from  the  parent  cow  have  done 
well  as  long  as  they  had  the  freedom  of  the  forest ;  and  in  large  pre- 
serves, such  as  the  Blue  Mountain  Park  in  New  Hampshire,  the 
animals  are  said  to  thrive  and  increase.  The  difficulties  in  the  way 
of  raising  them  within  their  natural  range  are  by  no  means  insur- 
mountable, and  the  practicability  of  breeding  them  when  confined  to 
forested  areas  within  the  Canadian  life  zone  has  been  proved. 

THE  WAPITI. 

The  round-homed  elk  of  North  America  are  best  represented  by 
the  Rocky  Mountain  wapiti  {Cervus  canadmtsta)  (Plates  I  and  II)  ; 
but,  besides  the  typical  form,  two  species  and  a  geographic  race 
occur. 

Next  to  the  moose,  the  wapiti  or  elk  is  the  largest  American  deer. 
Though  not  a  true  elk,  the  name  has  become  too  firmly  fixed  in  our 
vernacular  for  change.  This  magnific^it  game  animal  was  once 
abundant  over  a  large  part  of  the  United  States,  and  extended  its 
range  northward  in  northwest  Canada  to  about  latitude  60°  in  the 
Peace  River  region.  Southward  it  ranged  to  the  southern  Alleg^e- 
nies,  northern  Texas,  southern  New  Mexico,  Arizona,  and  California. 
The  limits  of  its  range  eastward  were  the  Adirondacks,  western  New 
Jersey,  and  eastern  Pennsylvania.  Westward  it  occurred  to  the 
Pacific  Ocean. 

At  present  the  range  of  the  elk  has  so  far  diminished  that,  out- 
side of  the  larger  herds  left  in  the  Yellowstone  Naticmal  Park  and 
the  mountainous  country  surrounding  it,  the  animals  occur  only  in 
a  few  scattered  localities.  The  herds  in  the  national  park  and  its 
vicinity  are  said  to  number  about  30,000  head.  Smaller  numbers  of 
the  elk  still  occur  in  Colorado,  Idaho,  western  Montana,  westers 
Oregon,  northwestern  California,  and  the  Olympic  Mountains  in 
Washington.  A  remnant  of  the  dwarf  species  of  southern  California 
is  left  in  the  upper  San  Joaquin  Valley.  Outside  the  United  States, 
a  few  elk  remain  in  southern  Manitoba,  Alberta,  and  on  Vancouver 
Island. 

In  addition  to  the  wild  herds,  a  considerable  number  of  elk  are 
left  in  private  game  preserves  and  parks,  as  well  as  in  nearly  all 
public  zool(^cal  gardens  and  parks  of  the  United  States.  These 
form  the  nucleus  from  which,  with  good  management,  we  may  expect 

'Homaday,  Wm.  T.,  The  American  Natural  History,  p.  141,  UXM. 
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a  restocking  of  some  of  the  former  ranges  of  the  elk,  and  from  whidi 
also  a  profitable  businesE  of  rating  the  animals  for  market  may  be 
developed.  At  the  present  time  no.other  member  of  the  deer  family 
seems  to  offer  so  promising  a  field  for  ventures  in  breeding  for  profit. 
Details  of  management  and  records  of  experience  in  breeding  the  elk 
will  be  given  in  aaoHier  part  of  this  bulletin. 

■WHrrE-TAll.ED  DEEB. 

The  common  deer  of  the  United  States  is  the  whitetail,  or  Virginia, 
deer  {Odocotleus  virginianits) .  The  species  is  widely  distributed 
and,  including  the  half  dozen  geographic  races  that  occur  within 
our  borders,  Uie  range  of  this  deer  includes  nearly  all  the  United 
States,  except  large  parts  of  Utah,  Arizona,  California,  Oregon, 
aod  Washington.  It  is  extinct  in  Delaware  and  practically  so  in  sev- 
eral Stat«6  of  the  Middle  West;  but  it  is  still  fairly  common  over 
the  greater  part  of  its  original  range.  A  number  of  nearly  related 
species  occur  south  of  our  borders. 

-  The  whitetail  is  the  best  known  of  our  native  deer  and  has  been 
bred  in  Bemidomestication  in  many  localities.  Its  suitability  for 
parks  is  unquestioned,  and  in  large  preserves  it  increases  very  rapidly. 
It  has  not  always  done  well,  owing  to  diseases,  but  the  difficulties 
in  the  way  of  rearing  it  successfully  are  not  greater  than  those  that 
attend  the  management  of  some  of  our  domestic  animals.  Its  habits 
and  management  are  discussed  lat«r. 

HUIiE   DEEB. 

The  mule  deer  {Odocoileus  hemionvs)  (Plat©  ITT,  fig.  2)  is  lai^ner 
than  the  whitetail,  and,  thou^  less  widely  distributed  than  that 
species,  had  originally  a  vast  range  on  the  western  side  of  the  ctm- 
tinent.  Including  the  -six  subspecies,  or  geographic  races,  it  occorted 
from  the  Missouri  River  westward  to  California  and  southward  into 
Lower  California  and  Sonora.  East  of  the  Continental  Divide  its 
range  extended  north  into  British  Columbia,  Alberta,  and  other 
provinces  to  latitude  56°  or  i-1°,  and  south  into  Texas.  This  range 
has  been  greatly  diminished  by  the  encroachments  of  settlements 
and  the  lack  of  protecting  laws,  but  the  animals  are  still  fairly  com- 
mon in  scattered  localities  except  in  the  open  plains  country. 

Outside  of  its  natural  range  the  mule  deer  has  seldom  thrived. 
Indeed,  many  of  the  attempts  to  acclimatize  it  east  of  the  Mississippi 
have  failed.  In  zoological  gardens  the  animals  often  die  of  dis- 
eases of  the  digestive  organs,  but  in  several  places  they  do  fairly 
well  and  have  bred.  They  seem  to  have  been  thoroughly  acclima- 
tized in  the  large  park  belonging  to  the  late  William  C.  Whitney, 
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near  Lenox,  Mass.,  and  they  have  bred  regularly  and  done  well  in 
a  small  paddock  at  Crawfordsville,  Ind. 

The  mule  deer  has  been  crossed  with  the  Virginia  and  other  deer, 
and  hybrids  with  the  southern  Virginia  deer  have  shown  a  superiority 
over  that  race  in  size  and  stamina.  The  hybridizing  experiments  al- 
ready made  give  promise  of  an  unexpected  usefulness  for  the  mule 
deer  in  captivity.  Aside  from  the  difficulty  of  acclimatizing  it  in 
humid  regions,  no  unfavorable  circumstances  concerning  it  are  known. 
It  is  prolific,  its  venison  is  excellent,  and  its  superior  size  adds  to  its 
value  as  a  market  animal. 

COLTTMBIA  Bt^CK-TAILED  DESB. 

The  Columbia  black-tailed  deer  ( OdocoUeus  columbianus)  is 
smaller  than  the  mule  deer  or  the  typical  Virginia  deer.  With  its 
two  geographic  races  it  inhabits  the  Pacific  coast  west  of  the  Cas- 
cades in  northern  California,  Oregon,  Washington,  and  British  Co- 
lumbia to  southern  Alaska.  Although  its  home  is  in  a  humid  country, 
it  has  resisted  nearly  all  efforts  to  introduce  it  into  the  eastern  United 
States,  and  the  managers  of  zoological  parks  and  gardens  have  about 
abandoned  attempts  to  keep  it.  If  not  closely  confined,  it  does  well  in 
parks  and  preserves  within  its  natural  range. 

EXOTIC    SEEB. 

Several  species  of  exotic  deer  have  been  acclimatized  in  America; 
and,  since  liie  vast  extent  of  our  territory  affords  a  great  variety  of 
conditions,  it  is  probable  that  many  more  species  could  be  successfully 
introduced  and  bred  in  suitable  localities.  The  red  deer  and  the  fal- 
low deer  of  Europe  seem  to  be  well  adapted  to  diverse  climates,  and 
are  now  to  be  found  thriving  in  parks  in  many  parts  of  the  world, 
including  the  United  States,  A  few  other  species  whose  habits  and 
general  usefulness  commend  them  as  excellent  subjects  for  domestica- 
tion are  here  named. 

THE  ALTAI  WAPTTI. 

This  wapiti  {Cerona  osiatlnts)'  occurs  in  the  Altai  and  Thian  Shan 
mountains,  and  is  one  of  the  few  deer  that  have  been  extensively  kept 
in  sem'dwnesticBtion.  Large  herds  of  these  animals  were  formerly 
trapped  in  inclosures  in  the  Altai  Mountains  and  are  kept  in  captivity 
for  the  sake  of  their  antlers,  which  are  cut  when  in  the  velvet  and  ex- 
ported to  China  for  use  in  medicine.  About  6,000  of  the  animals 
are  said  to  be  in  captivity,  but  owing  to  their  destruction  by  hunters, 

'Tbe  proper  sclentlflc  names  of  many  exotic  deer  are  tn  douM.  In  this  and 
one  or  two  other  instancen  tbe  names  here  ado|)ted  are  tboae  naed  by  Lydebber 
in  his  recuit  books  on  big  game. 
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wild  wapiti  of  this  species  are  now  rare.  Although  this  wapiti  is 
smaller  than  the  American  species,  the  antlers  are  much  larger.  They 
sell  at  about  15  roubles  ($7.50)  a  pound,  and  a  single  pair  stHnetimes 
brings  120  roubles  ($60)." 

The  Altai  wapiti  has  been  kept  in  parks  in  various  parts  of 
Europe,  notably  at  Wobum  Abbey,  where  the  Duke  of  Bedford  in 
1896  introduced  three  stags  and  several  hinds,  purchased  from  Mr. 
Hagenbeck,  of  Hamburg.  They  have  done  well,  but  are  in  no  way 
superior  to  the  American  wapiti,  with  which  they  interbreed.  The 
Altai  wapiti  has  bred  in  the  Philadelphia  ZoologicaX  Gardens. 

THE  JAPANESE  SIKA. 

Experiments  in  breeding  the  Japanese  sika  {Pseudaxie  mppon)  in 
Europe  and  America  show  that  it  is  one  of  the  most  promising  of 
the  deer  family  for  park  purposes.  It  inhabits  northern  China, 
Manchuria,  and  Japan,  but  the  Japanese  race  has  been  oftenest  the 
subject  of  experiments  in  breeding. 

One  of  the  earliest  to  try  this  species  in  European  parks  was  Vis- 
count Powerscourt,  of  Powerscourt,  in  Wicklow,  Ireland.  In  1860 
he  purchased  from  Jamrach,  the  London  dealer,  a  stag  and  three 
hinds  and  removed  thwn  to  his  estate,  where  they  throve  and  multi- 
plied greatly.  In  1884,  after  twenty- four  years  of  breeding  and  in- 
crease, his  herd  consisted  of  over  100  individuals,  although  2  or  3 
yearly  had  been  shot,  many  given  away,  and  others  sold.  Several 
deer  parks  in  Ireland,  England,  and  Scotland  were  stocked  with  this 
species  from  Powerscourt,  and  tlie  animals  thrived  well  in  everj'  place 
to  which  they  were  taken. 

In  187!)  Lord  Powerscourt  wrote: 

Japonefie  deer  inquire  iio  cnre  of  nny  kind ;  tbey  are  an  hanlf  as  fallow  or 
red  deer,  and  the  venlaon  la  as  good.  We  bad  a  bauncli  last  year  wllb  more 
tliim  2  Inches  of  fat  on  It    Tbe  liauuchee  are  suiatl  aiid  of  a  Laody  slse.* 

Again,  in  1884,  he  said : 

These  pretty  little  deer  are  the  only  [introduced]  ones  whlcb  bare  multiplied, 
and  hare  also  never  required  any  shelter  of  any  kind,  nor  any  winter  feedlDg,  ex- 
cept what  the  ordinary  red  deer  and  fallow  deer  jjet,  such  aa  hay,  etc.  *  •  • 
The  Japanese  deer  here  have  undoubtedly  interbred  with  the  red  deer ;  there  are 
three  or  four  deer  In  the  jiark  here  which  ore  certainly  hybrids,  the  red  hind  In 
each  case  being  the  dnm.  The  Jaiianese  nre  n  moat  aatisfoctory  little  deer;  the 
veniann  when  dresBed  is  about  the  size  of  Welsh  mutton  nnd  very  well  flavored. 
The  little  BtoKB,  witb  tbeir  black  coats  and  thick  necka,  like  miniature  sambtir, 
are  very  picturesque  and  ornamental,  and  I  think  they  are  a  decided  addition  to 
our  varieties  of  bardy  park  deer.  Some  of  them  are  always  to  be  seen  In  tbe 
Society's  gardeus,  but  these  give  do  Idea  of  tbe  beauty  of  tbe  animals  when  in  a 
wild  state  lu  a  park." 


0  lordekker,  R.,  Great  and  Small  Game  of  Enro])e,  Asia,  and  America,  p.  67, 1901. 

*  Proc.  Zool.  8oc.  London  for  1879,  p.  2SM.  1879. 

*  Proc.  Zoul.  Soc.  London  for  1884,  pp.  208,  208.  1884.  ^^  ■ 
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Althou^  the  Japanese  sika  will  take  boughs  when  offered,  it  ia 
chiefly  a  grazing  animal.  It  is  a  rough  feeder  and  thrives  on  the  same 
food  that  cattle  eat.  The  fact  that  it  flourishes  in  the  humid  climates 
of  Ireland  and  the  Hawaiian  Islands  shows  that  it  would  probably  do 
equally  well  in  almost  all  parts  of  the  United  States.  It  has  been 
successfully  bred  in  most  of  the  zoological  parks  of  this  country,  and 
DO  obstacle  to  its  successful  propagation  in  open  parks  is  known. 

The  Peking  sika  {Paeudaaris  hortnloruTJi)  is  larger  than  the  Ji^- 
anese  species,  much  more  vividly  colored  in  summer,  and,  judging 
from  the  experience  of  the  Duke  of  Bedford  with  his  herd  at  Wo- 
bum,  it  also  is  admirably  adapted  for  private  parks  in  humid  parts 
of  our  country. 

THE  PBBE  nAVID  DEER. 

The  P6re  David  deer  {Elaphurua  davidtamts)  is  mentioned  here 
because  the  species  is  now  unknown  in  a  wild  state.  When  discovered 
by  Pfere  David  none  were  known  outside  of  the  herds  in  the  Imperial 
Park  of  the  Emperor  of  China,  The  subsequent  destruction  of  the 
imperial  herds  in  18M  left  the  few  individuals  that  had  been  taken  to 
Europe,  and'tbeir  progeny,  the  only  known  living  representatives  of 
the  species.  It  is  now  thought  that  the  herd  at  Wobum  Abbey  are 
the  sole  survivors.  They  seem  to  be  thoroughly  acclimatized  there 
and  to  be  increasing  from  year  to  year. 

INDIAN  8AUBAB. 

The  Indian  sambar  (Cervus  vmcolor)  is  a  large  species  with 
several  geographic  races.  Although,  Lord  Powerscourt  failed  to 
acclimatize  these  animals  in  his  park  in  Ireland,  they  flourish  at 
Wobum  Abbey,  where  they  are  kept  in  the  open.  At  Powerscourt 
the  dense  thickets  and  lack  of  sunshine  were  fatal  to  these  deer. 
The  species  does  well  in  zoolo^cal  gardens  and  public  parks,  and 
it  has  often  been  recommended  for  private  preserves.  Like  the 
wapiti,  the  male  is  vicious  during  the  rutting  season. 

AXIS  DEER,  OR  CHITAL. 

The  chital  or  spotted  deer  {C'ennis  axis)  of  India  and  Ceylon  ia 
one  of  the  handsomest  of  ruminants.  It  is  one  of  the  few  deer  that 
is  spotted  with  white  throughout  the  year.  The  species  has  been 
successfully  bred  in  European  parks  and  in  zoological  gardens  in 
many  parts  of  the  worid.  Although  native  to  a  warm  country,  it 
does  well  in  England  and  the  United  States.  At  Wobum  Abbey 
the  herd  is  always  in  good  condition.  Its  beauty  makes  it  very 
desirable  for  parks,  TTnlike  our  native  deer  it  sheds  its  horns  irregu- 
larly and  breeds  at  almost  any  season.  It  has  been  crossed  with  the 
Virginia  deer. 
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BHALIi  DEEB. 

The  exotic  species  thus  far  mentioned  are  as  large  as  our  c 
deer,  or  larger.  On  our  American  farms  and  ranches,  e^teciallj  in 
the  South,  there  is  a  distinct  demand  for  a  food  animal  of  smaller 
size  than  the  sheep  for  family  use.  A  number  of  species  of  small 
Asiatic  deer  might  admirably  fill  this  want.  Among  them  are 
several  of  the  muntjacs  (Cervulus)  and  the  Chinese  water  deer 
(Eydrelaphus  irwmtas) . 

The  Indian  muntjac  {Cervul/ua  umnijac)  is  prob^ly  the  beet- 
known  species  of  this  genus.  It  is  a  beautiful  little  deer,  with  small 
horns,  and  stands  20  to  22  inches  high.  The  animals  live  in  thickets 
uid  tall  grass,  and  are  said  to  be  solitary  exc^t  when  pairing. 
They  are  timid  and  seldom  seen  except  when  running  away  from 
beaters.  Wlien  cornered  they  defend  themselves  with  the  long 
canine  teeth  and  not  with  horns  and  hoofs  like  other  deer.  The 
period  of  gestation  is  six  months,  and  two  young  are  produced 
at  a  time.  The  animals  feed  like  sheep  on  almost  any  herbage. 
They  thrive  in  English  parks  and  would  probably  flourish  in  our 
Southern  States.     The  flesh  is  said  to  he  excellent. 

The  Chinese  water  deer  is  less  solitary  in  its  habits,  but  in  size  and 
some  other  characteristics  it  is  like  the  muntjacs.  It  is  the  most 
prolific  of  all  the  deer  family,  the  female  producing  three  or  four 
young  at  a  time.    It  is  suited  to  marshy  lands. 

If  any  one  of  the  various  small  species  of  deer  or  even  antelope 
could  be  raised  in  the  Southern  States,  it  would  furnish  the  farmers 
a  much  needed  form  of  meat,  which  could  be  provided  fresh  every 
day  or  two  as  needed.  Aside  from  fowls  most  of  our  domestic  ani- 
mals are  too  large  for  immediate  consumption  by  the  ordinary 
farmer's  family.  The  successful  introduction  and  breeding  of  a 
small  mammal,  in  size  intermediate  between  a  hare  and  a  sheep, 
would  be  of  sufficient  economic  importance  to  warrant  the  expendi- 
ture of  considerable  sums  of  money  in  experiments.  But  this  state- 
ment is  true  also  of  the  domestication  of  any  other  deer. 

OBJECTIONS   TO   THE   INTRODUCTION   OF   FOBEiaN    AinHAXS. 

In  suggesting  the  acclimatization  of  foreign  game  animals,  the 
Biological  Survey  does  not  advocate  their  indiscriminate  introductioD 
into  the  United  States  nor  the  immediate  release  of  any  of  them  to 
resume  their  wild  life.  The  history  of  the  introduction  of  beneficial 
animals  into  new  localities  should  teach  caution  in  such  experiments. 
Even  species  fully  domesticated  have  become  injurious  when  neg- 
lected and  allowed  to  run  wild.  Devastations  of  crops  by  horses, 
cattle,  pigs,  and  goats,  introduced  into  new  countries  for  domestic 
use  and  afterwards  abandoned,  have  been  known  in  many  parts  of 
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the  world.  The  destructioD  of  tiatiTe  birds  and  mRinmals  by  dogs 
and  cats  that  have  gone  wild  furnishes  an  equally  valid  argument  for 
caution.  Probably  less  danger  attends  the  acclimatization  and  release 
of  the  class  of  animals  under  discussion  than  any  other;  and  yet  it 
is  known  that  deer  and  antelope  under  certain  circumstances  have 
increased  so  enormously  as  to  destroy  important  crops.  Ordinarily 
should  they  prove  injurious  in  the  United  States,  the  removal  of 
protection  would  be  followed  by  their  speedy  extermination  as  game. 

THE  WAPITI,  OB  BOCET  UOUNTAIH  EIX 


In  this  bulletin  the  life  history  and  habits  of  the  Rocky  Mountain 
elk  are  discussed  only  so  far  as  they  bear  on  the  care  and  management 
of  the  animals  in  captivity  or  in  game  preserves. 

On  account  of  its  size,  the  elk  holds  a  place  among  American  deer 
much  like  that  occupied  by  the  red  deer  among  European  Cervidte. 
Although  a  larger  ^>ecie6,  its  general  resemblance  to  the  red  deer 
caused  early  immigrants  to  apply  that  name  to  it.  In  New  England, 
where  there  were  no  elk,  the  common  Virginia  deer  was  called  the 
red  deer.  This  confusion  of  names  probably  led  to  the  adoption  of 
the  name  elk  for  the  wapiti  because  of  its  size.  In  view  of  its  re- 
semblance to  the  red  deer  so  common  in  parks  in  the  Old  World,  it 
seems  strange  that  attempts  to  domesticate  the  wapiti  in  America 
were  so  long  delayed. 

The  elk  is  both  a  browsing  and  a  grazing  animal.  While  it  eats 
grass  freely  and  can  sub^st  upon  it  alone,  it  thrives  best  where  there 
are  also  trees  and  underbrush.  In  its  former  range,  when  the  sur- 
roundings permitted,  it  retreated  into  mountains  and  woodlands  in 
summer,  where  it  fed  upon  buds,  twigs,  leaves,  and  woodland  grasses, 
while  in  winter  it  grazed  chiefly  in  open  prairies  or  glades,  unless 
driven  to  timber  by  deep  snows.  The  Wyoming  herds  summer  chiefly 
in  the  high  mountain  pastures  of  the  Yellowstone  Park,  and  wh«i 
these  become  covered  with  deep  snow  the  animals  retreat  to  the  val- 
leys southward  and  eastward  of  the  park.  They  formerly  ranged 
far  out  on  the  plains  in  winter,  but  intense  summer  grazing  by  cattle 
and  sheep  now  leaves  the  winter  pasturage  too  scant  for  them. 

The  American  elk  is  extremely  polygamous.  The  horns  of  adult 
bulls  usually  drop  off  in  March  or  April,  and  new  ones  attain  their  ' 
full  size  within  ninety  days.  The  velvet  adheres  until  about  August, 
when  it  is  gradually  shed.  The  animals  hasten  the  shedding  by 
thrashing  their  horns  against  small  trees  and  bushes.  This  is  often 
referred  to  by  hunters  as  "  shaking,"  from  the  fact  that  the  motion 
of  the  trees  may  be  seen  at  great  distances.  The  bulls  usually  lead 
solitary  lives  while  the  horns  are  growing,  but  early  in  SeptMnber, 
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when  the  antlers  are  fully  matured,  the  rutting  season  begins,  and  the 
bulls  seek  the  herds  of  cows.  Fights  for  supremacy  then  take  place, 
and  the  victor  takes  charge  of  as  many  cows  as  he  can  round  up  and 
control. 

In  spring  the  cows  remain  in  small  herds  until  nearly  time  for 
tiie  calves  to  be  bom.  Then  each  seeks  a  secluded  place,  where  she 
remains  until  the  calf  is  strong  enough  to  follow.  In  late  summer 
the  cows  and  calves  begin  to  collect  into  small  herds  and  are  soon 
joined  by  the  bulls.  The  period  of  gestation  in  the  elk  is  from  249 
to  262  days  (average  about  8^  months).  The  calves  are  born  in  May 
or  June  and,  like  the  young  of  the  common  deer,  are  spotted,  but  the 
spots  are  not  so  numerous  nor  so  clearly  defined,  and  they  disappear 
in  September  with  the  first  shedding  of  the  hair.  The  female  elk 
does  not  have  young  until  three  or  four  years  old,  and  usually  pro- 
duces but  one  calf  at  a  time.  The  calf  follows  the  cow  for  a  full  year 
and  sometimes  even  longer. 


The  flesh  of  the  elk  is  superior  in  fiavor  to  most  venison.  The  bulls 
are  in  best  condition  about  the  time  the  velvet  is  shed.  By  the  time 
the  rut  is  over,  in  October,  the  flesh  is  in  the  poorest  condition.  Ab 
the  hunting  season  is  usually  in  October  and  November  and  only 
males  are  killed,  sportsmen  often  obtain  the  venison  in  poor  condition, 
and,  as  a  result,  many  persons  have  found  fault  with  the  fiavor  of  elk 
meat.  It  is  not  best  when  freshly  killed,  but  after  hanging  four  or 
five  days  it  becomes  palatable  and  nutritious.  Of  course  fat  elk  are 
better  than  lean,  and  it  is  said  that  the  venison  from  castrated  buUs 
is  superior  to  that  from  others. 

PBESSBVATIOH  OF  THE  ELK. 

The  preservation  of  the  Kocky  Mountain  elk  is  of  even  greater 
importance  than  that  of  the  American  buffalo.  While  the  destruc- 
tion has  not  gone  so  far  as  in  the  case  of  the  buffalo,  absence  of  the 
elk  from  nineteen-twentieths  of  its  former  range  is  to  be  even  more 
regretted.  The  buffalo  was  especially  adapted  to  the  prairies  and 
the  plains,  and  economically  its  place  is  better  filled-by  the  domestic 
cattle  that  now  graze  there.  On  the  other  hand,  the  elk  is  equally 
well,  if  not  better,  suited  to  rough,  wooded  areas  not  well  adapted  to 
cattle.  Its  preservation,  therefore,  may  economically  utilize  such 
land,  and  the  animals  may  become  a  valuable  resource  to  the  State  as 
well  as  to  the  private  owner. 

The  value  of  game  to  the  State  is  seldom  so  fully  appreciated  that 
it  is  properly  conserved  and  made  to  yield  permanent  returns.  Maine 
probably  secures  the  best  value  irma  its  big  game.    Deer  and  moose 
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in  that  State  now  pay  a  large  part  of  the  cost  of  game  protection : 
the  addition  of  a  small  resident  license  fee  for  hunting  would  make 
the  actual  revenue  exceed  considerably  the  cost  of  fish  and  game 
preservation.  In  addition,  licensed  guides  earn  about  $360,000  a 
year,  while  hotel  keepers,  railroads,  express  companies,  and  others 
derive  greatly  increased  incomes  from  the  sportsmen  and  tourists 
who  are  attracted  to  the  State  by  its  excellent  hunting  and  fishing. 
Any  State  that  has  big  game  may  profit  by  its  preservation,  and 
owners  of  private  big  game  preserves  should  find  them  equally  re- 
munerative. ' 

Its  polygamous  habit  is  a  favorable  factor  in  preserving  the  elk. 
The  extermination  of  the  buffalo  was  hastened  by  the  fact  that 
hunters,  both  white  and  native,  preferred  to  kill  the  cows.  Their 
flesh  was  superior  to  that  of  the  bulls,  while  the  robes  they  produced 
were  of  finer  quality.  In  the  course  of  time  polyandry  became  so 
fixed  among  buffaloes  that  reproduction  fell  much  below  the  nor- 
mal rate.  In  the  case  of  the  elk,  polygamy  is  the  rule;  and  the  de- 
struction for  trophies  of  males  only,  as  well  as  the  laws  of  States 
which  forbid  the  killing  of  does,  serves  to  perpetuate  the  species. 
The  breeding  of  the  animals  is  thus  kept  at  a  maximum  rate. 

The  fact  that  elk  congregate  in  large  herds  in  winter  has  been 
unfavorable  to  their  preservation.  Pasture  in  their  winter  ranges  is 
often  insufficient  for  the  demand,  and  the  weaker  animals  perish.  In 
recent  years,  because  of  the  encroachments  of  cattle  and  other  stock 
upon  the  range,  elk  winter  higher  up  in  the  mountains,  where  the 
snowfall  is  great.  Poachers  wearing  snowshoes  often  approach 
and  destroy  an  entire  herd.  Under  adequate  protection  and  with  s 
proper  supply  of  winter  forage  the  gregarious  habits  of  the  elk  would 
give  increased  security  to  the  herds,  but  conditions  hitherto  have  not 
brought  about  such  results.  On  the  contrary,  wherever  elk  have 
been  abundant  much  unlawful  slaughter  of  the  animals  has  taken 
place.  Not  only  have  nonresident  hunters  engaged  in  the  business 
of  killing  them  for  heads,  hides,  and  tusks,  but  residents  of  the  game 
country  have  sometimes  engaged  in  the  same  nefarious  practice. 

WIU>  ELK  IN  THE  EASTEBN  UNITEI)  STATES. 

Probably  the  last  wild  elk  of  the  original  stock  east  of  the  Mis- 
sissippi was  killed  in  November,  1867,  in  Elk  County,  Pa,,  though 
possibly  a  few  remained  a  little  longer  in  the  mountains  of  West 
Virginia.  A  few  wealthy  men  have  stocked  private  preserves  with 
elk  from  the  Rocky  Mountains,  and  the  experiment  of  acclimatizing 
them  in  the  East  has  proved  uniformly  successful.  A  number  of 
preserves  in  New  Hampshire,  Massachusetts,  New  York,  New  Jersey, 
Pennsylvania,  and  North  Carolina  have  been  noted  for  fine  herds  of 
these  animals,  the  best  known,  perhaps,  being  those  of  Austin  Corbin 
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and  William  C-  Whitney,  both  deceased.  The  Corbin  preserve  is  on 
Croyden  Mountain,  near  Newport,  N.  H.,  and  the  Whitney  pre- 
serve was  on  October  Mountain,  near  Lenox,  Mass.  At  Mount  Po- 
cono,  Pennsylvania,  Carl  Tielenius  has  a  considerable  herd  of  elk, 
kept  on  lands  over  which  the  wild  elk  ranged  in  the  early  part  of 
the  last  century. 

The  New  York  Forest,  Fish,  and  (Jame  Commission  have  made  in 
the  Adirondacks  the  first  systematic  efforts  in  the  East  to  restore 
elk  to  their  former  ranges.  In  June,  1901,  the  late  William  C. 
Whitney  presented  22  head  of  elk — 5  bulls  and  17  cows — from  his 
Massachusetts  herd.  This  was  followed  in  1902  and  1903  by  two  gifts 
of  larger  herds  from  the  same  source  and  in  1906  by  a  gift  of  a  herd 
of  26  from  Mr,  Corbin's  Blue  Mountain  Forest  Park,  in  New  Hamp- 
shire. The  elk  were  liberated  in  small  bands  at  various  places, 
mostly  on  state  lands,  and  their  increase  has  been  satisfactory.  It 
was  estimated  that  on  December  31,  1906,  the  total  number  at  large 
in  the  Adirondacks  was  about  360  head."  The  elk,  under  proper  pro- 
tection, may  be  expected  to  become  abundant  again  in  the  North 
Woods.  The  example  of  New  York  might  well  be  followed  by  all 
States  that  have  wild  lands  suitable  for  the  elk.  Pennsylvania  has 
ideal  places  for  the  animals  in  her  game  preserves  recently  estab- 
lished, and  all  the  States  traversed  by  the  Allegheny  Mountain  ranges 
have  abundant  wild  lands  for  the  introduction  of  the  species.  The 
cost  of  stocking  with  the  animals  would  be  slight  compared  with  their 
ultimate  value  to  the  State.  In  New  Hampshire  there  is  reason  to 
suppose  that  the  beginning  of  a  wild  herd  exists  in  animals  that 
have  escaped  from  the  Corbin  preserve.  Forty-eight  elk  in  one 
herd  are  reported  to  have  been  recently  seen  running  at  large  in  the 
forests.* 

EXPEBIENCE  IN  RAISINa  ELE. 

Although  the  American  wapiti  is  less  prolific  than  the  common 
deer  and  some  other  species  that  have  been  bred  in  parks,  it  increases 
quite  as  fast  as  the  red  deer  and  is  more  hardy  and  easily  managed. 
It  has  been  successfully  acclimatized  in  many  parts  of  the  world, 
and  in  England  and  on  the  Continent  it  has  been  crossed  with  both 
the  Altai  wapiti  and  the  red  deer.  The  hybrids  in  both  cases  were 
superior  to  the  native  stock  in  size  and  stamina. 

The  elk  has  been  successfully  bred  in  confinement  in  many  parts 
of  the  United  States,  and  in  some  instances  has  been  domesticated. 
Audubon  and  Bachman  say  of  it: 

Tbls  ^teclee  can  be  easily  domeatlcated,  as  we  Itave  observed  it  la  meDagerlea 
and  !n  parks  both  of  Enrope  and  Amerlcn.    The  males,  like  those  of  the  Vlr- 

0  Field  and  Stream,  XII,  BOS.  November,  1907. 
»Becreation,  XXVII,  129,  March,  1908. 
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ginia  de«r,  as  tb^  advance  In  d^,  br  tbeir  pugnaclouB  bablts  are  apt  to  become 
troublesome  and  dangerous.  The  elk  lives  to  a  great  age,  one  bavlng  been  kept 
Id  tbe  poBseeslon  of  the  elder  Pmle,  of  Phlladelpbia,  for  thirteen  yean;  we 
observed  one  In  tbe  park  of  a  nobleman  In  AoBtrla  that  bad  been  received  from 
America  twenty-Qve  years  befora" 

Professor  Baird  was  of  the  opinion  that  the  elk  could  easily  be 
domesticated,  and  that,  next  to  the  caribou  and  the  moose,  it  is  the 
"  one  to  which  we  are  most  entitled  to  look  for  an  increase  of  our 
stock  of  domestic  animals.  The  great  size  of  the  horns  of  the  male, 
and  his  fierceness  and  uncontrollability  during  the  rutting  season, 
are  certainly  obstacles  in  the  way  of  reducing  the  elk  to  the  rank  of 
a  servant  to  man;  nevertheless  they  are  not  unsurmountable,  after 
all."  He  suggested  that,  as  in  the  case  of  the  buck  of  the  common 
deer,  castration  would  effectually  subdue  the  animal.  He  suggested 
further  that  if  the  social  instinct  is  necessary  to  the  complete 
domestication  of  an  animal,  no  deer  possesses  it  in  a  higher  degree 
than  the  elk,  which  is  often  found  in  immense  herds.* 

One  of  the  earliest  successful  attempts  to  domesticate  the  round- 
homed  elk  was  made  by  Col.  John  Mercer,  of  Cedar  Park,  West 
River,  Md.  Colonel  Mercer  obtained  his  stock  from  St.  Louis  about 
seventy-five  or  eighty  years  ago.  The  animals  were  transported  to 
Wheeling  by  water  and  thence  to  West  River  by  way  of  Cumber- 
land on  foot.  A  few  other  breeders  obtained  stock  from  Colonel 
Mercer,  among  them  Coi.  Joseph  Tuley,  of  Millwood,  Clarke 
County,  Va. 

Lorenzo  Stratton,  of  Little  Valley,  Cattaraugus  County,  N.  Y., 
began  experiments  with  this  species  about  sixty  years  ago.  In  a 
letter  addressed  to  D.  J.  Browne,  and  dated  January  12,  1859,  he 
says: 

Tbe  American  elk,  witb  all  Its  claims  to  attention.  Is  fast  dlaappearlDK  from 
tbe  eartb,  with  scarcely  an  effort  for  Its  preservation  or  domestication.  B; 
domestication  I  do  not  mean  simply  (aming,  but  a  course  of  Intelligent  breed- 
ing and  protection.  A  series  of  experiments  with  tbls  animal  •  *  •  baa 
furnished  me  with  sufficient  evidence  to  say  contldeatly  that  tbls  business  may 
be  made  of  great  Importance  to  the  country.  *  *  *  I  have  now  a  berd  so 
gentle  that  a  visitor  at  my  farm  would  liardly  Imagine  that  tbeir  ancestors 
only  three  generations  back  were  wild  animals.     •    •     • 

The  facility  for  extending  this  business  may  easily  be  conceived.  New  Torh 
alone  might  support  100,000  elks  on  land  where  our  domestic  cattle  could  not 
Bubsist;  furnishing  an  amount  of  venison  almost  Incredible;  while  tbe  adjoin- 
ing State  of  Pennsylvania,  to  say  nothing  of  otbers,  might  sustain  a  still  larger 
niynber  without  encroaching  npon  an  acre  of  land  now  used  for  stock  rearing, 
or  any  other  purpose  connected  with  agriculture." 

"The  Quadrupeds  of  North  America,  II,  92,  1851. 

*Keport  U.  S.  Com.  Patents  (Agriculture)  for  1851,  p.  118,  1852. 

"  Eeport  U.  S.  Com.  of  Patents  (Agriculture)  for  1858,  p.  287, 1808. 
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At  a  meeting  of  the  American  Institute  in  New  York  January  6, 
1862,  Mr.  Stratton  gave  a  detailed  account  of  his  experience  in 
domesticating  the  elk,  in  which  he  said,  in  part : 

About  eight  jears  hko  I  had  an  opportuDlty  to  purchase  two  elks.  I  dIA  so  aa 
a  matter  of  curiosity  and  because  I  wlsbed  to  see  a  few  Bpecimens  of  this  for- 
ester rreseired,  as  my  place  Is  situated  ia  the  r^ion  where  they  used  to  roam 
in  countless  numbers.  They  did  well  and  bred.  I  fenced  off  a  few  acres  few 
tbem,  and  fouud  after  a  while  that  I  could  certainly  raise  venlaon  cheaper  than 
my  neighbors  could  raise  beef.  I  devoted  a  large  plat  of  stony,  bnsliy  laud, 
unflt  for  any  other  purpose,  to  them.  Since  then  I  have  succeeded  In  breeding 
37  elh,  t  have  had  no  accident  of  any  kind  amongst  them,  and  they  have  fatted 
and  bred  regularly  and  have  become  quite  domesticated.  The  does  have  been 
goitle  and  act  like  domestic  cattle.  The  bucks  hare  been  also  gentle  until  tbey 
were  at>out  4  years  old,  when  they  have  been  difficult  to  manage  In  September 
and  October,  like  a  bull  or  stud-horse.  In  Buch  cases  I  generally  made  venison 
of  tbem.  Kxceptlug  these  Instances,  however,  the  animals  are  quite  docile. 
The  first  fawn  that  I  raised  was  very  shy.  He  was  In  a  lot  of  about  15  acres, 
and  when  I  went  to  him  he  would  flee  from  me.  so  that  I  could  hardly  get  a 
sight  at  him.  The  next  fawns  raised  were  not  ao  frightened  when  they  saw 
me,  and  now  when  I  go  Into  the  field  the  young  fawns  are  like  so  many  calves. 
My  lot  Is  fenced  with  common  rails,  6  or  7  feet  high,  and  there  is  no  difficulty 
In  keeping  the  unlmals  within  bounds.  Frequently,  when  the  fence  may  get 
down,  they  go  out  into  a  neighboring  piece  of  woods,  but  as  soon  as  anything 
startles  tbem  tbey  run  for  their  own  field  again,  and  feel  safe  only  when  th^ 
arrive  there.  They  are  not  Inclined  to  stray  oC  This  lot  In  wblch  they  are 
confined  tbey  consider  as  their  home,  and  chase  oS  ajiy  dogs  that  may  come 
upon  it.  In  four  generationa,  by  kind  treatment,  I  have,  as  I  contend,  not 
merely  succeeded  In  taming  them,  but  la  domesticating  tbem.  Tbey  are  aa 
gentle  as  sheep  that  run  wild.    •     •     • 

•  •  •  The  great  proflt  In  raising  them,  however.  Is  for  their  meat  They 
live  and  fatten  on  useless  land.  Where  the  feeding  ground  is  brush  tbey  will 
destroy  It ;  but  the  grass  will  come  up  more  profusely  on  this  account  In  the 
summer;  and  It  han  the  rettult  of  giving  them  better  feed  In  tbe  summer  though 
not  so  good  In  the  winter.  I  jwld  WOO  for  the  first  i>air  I  bought;  I  have  bought 
2  does  since  then,  from  wJilch,  with  the  first  pair,  I  have  raised  my  whole  stock ; 
I  bave  been  at  various  unnecessary  expenses,  from  the  fact  that  I  did  not  know 
how  to  manage  them ;  I  can  now  raise  elk  cheaper  than  I  can  sheep ;  I  have  a 
S-year-old  buck,  weighing  480  ijouuds,  wblch  has  cost  me  less  than  any  3-year-old 
sheep  I  have  got.  1  hare  been  anxious  to  Introduce  them  as  common  stock  and 
have  sold  them  for  $100  a  pair.  A  great  many  are  ufrald  to  buy  tbem,  for  fear 
they  will  get  away  and  go  wild  again.  They  see  me  go  into  the  field  and  all 
the  flock  come  about  me,  and  each  one  tries  to  get  his  nose  Into  my  pocket;  but 
they  say,  "  I  don't  believe  I  could  do  that."  They  think  there  Is  some  Rarey  secret 
about  tt.  When  I  go  into  the  lot,  I  generally  carry  a  little  handful  of  salt,  or 
grain,  or  something  which  they  like,  which  makes  them  come  about  me.     *    *    • 

I  think  there  Is  no  belter  meat  than  that  of  tbe  elk;  It  in  richer  and  more 
Juicy  than  tbe  meat  of  tbe  deer;  I  killed  a  2-year-old  doe  this  year  whicb  bad 
had  no  fawn;  she  was  very  fat;  I  took  29  pounds  of  tallow  from  her,  and  she 
weighed  2S2  pounds  dressed,  the  skin  weighing  28  pounds. 

At  the  saino  ineeting  Mr.  Trimble  stated  that  several  years  pre- 
viously, while  tiniveling  over  the  prairie  in  Illinois,  he  had  serai  at  a. 
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house  where  he  stopped  a  full-grown  elk  perfectly  dcanesticated. 
There  were  no  fences  about  and  it  never  attempted  to  run  away.' 

The  final  outcome  of  the  Stratton  experiment  at  Little  Valley  was  ■ 
recorded  in  a  communication  to  Foreet  and  Stream  by  Mr.  E.  L. 
Stratton,  of  Grand  Vien;,  Tenn.,  a  brother  of  Lorenzo  Stratton.  He 
stated  that  so  far  as  the  experiment  was  carried  it  was  a  complete 
success.  "  Had  there  been  a  moderate  amount  of  capital  invested, 
with  a  lai^r  territory  of  cheap  mountain  land  added,  and  with 
close  attention  to  the  business,  it  would  have  been  a  profitable  invest- 
ment and  doubtless  would  have  shown  handsome  dividends.  But 
when  we  decided  to  move  South,  the  elk  business  had  to  be  aban- 
doned. Most  of  the  stock  on  hand  was  bought  by  some  foreigners 
and  shipped  by  rail  to  New  York,  thence  some  to  Italy  and  the 
rest  to  Germany,  and  three  or  four  were  slaughtered  at  home."  * 

In  1887  T.  D.  Kellogg,  of  Whitestone,  Long  Island,  contributed  to 
the  New  York  Herald  an  interesting  account  of  his  observations  on 
domesticating  the  wapiti,  made  when  a  pioneer  in  northwestern  Iowa 
in  the  fifties.  Mr.  Kellogg  said  that  at  that  time  elk  roamed  over 
all  the  plains  of  that  part  of  Iowa,  but  already  in  diminishing  num- 
bers. In  the  spring  when  a  settler  had  killed  a  doe  elk  he  would  occa- 
sionally take  home  a  suckling  fawn  in  his  arms  and  bring  it  up  by 
hand.  Two  settlers  whom  he  knew  well  had  each  an  elk  thus  domes- 
ticated, and  several  similar  instances  came  to  his  knowledge.  These 
settlers  had  no  inclosure  except  a  small  garden  patch,  from  which 
stock  was  excluded  by  a  rude  fence. 

The  tame  elk,  let  loose  upon  the  open  prairie,  were  at  full  liberty, 
and  although  bom  in  a  wild  state  they  never  joined  a  pas^ng  herd 
nor  roamed  far  from  home.  They  gave  no  trouble  by  getting  into 
the  garden  or  injuring  the  fence.  They  were  less  timid  than  sheep, 
although  not  so  familiar  as  dogs.  "  Probably  no  animal  in  existence," 
says  Mr.  Kellogg,  "  is  naturally  fitted  to  take  so  kindly  to  domestica- 
tion as  this  noble  creature,  so  rapidly  disappearing  from  the  face  of 
the  earth."" 

Judge  John  D.  Caton,  of  Illinois,  who  contributed  so  much  to  our 
knowledge  of  the  deer  family  and  of  their  susceptibility  to  domestica- 
tion, seems  to  have  be«i  unfortunate  in  having  inclosures  poorly 
adapted  to  deer.  He  believed  that  his  pastures  contained  some  kind 
of  vegetable  food  that  was  l_armful  to  most  of  the  species,  but  his 
elk  were  always  healthy.     Writing  in  1880,  Judge  Caton  said: 

My  elk  contloue  to  do  well  and  are  so  prolldc  that  I  Have  baci  repeatedly  to 
reduce  their  nniubere  and  would  be  glad  now  to  dispose  of  at  least  30,    I 

•Tmns.  Am.  Institute  for  1861-62,  pp.  220-223,  1862. 
'Foreat  and  Stream,  XL VIII,  445,  June  5,  ISST. 
"The  American  Field,  XXVIII,  126,  August  fl,  1887. 
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have  on  an  arerage  about  one  old  buck  n  year  killed  In  battle  and  8 
another  by  some  casualty,  but  nil  appear  bealtby.    Mine  grow  very  large  and 
of  all  the  Cervldie  tliey  seem  beat  adapted  to  domeaticatlon.'* 

Witli  few  exceptions  former  attempts  to  rear  elk  were  made  by 
men  who  were  wealthy  and  actuated  only  by  a  deoie  to  possess  or 
to  preserve  the  animals.  Care  of  than  was  left  to  servants.  The 
bucks  remained  uncaatrated  until  they  became  old  and  unmanageable, 
when  the  serious  problem  of  caring  for  them  soon  outwei^ed  the 
novelty  of  their  possession,  and  the  experiments  were  abandoned. 
This  will  account  for  the  failure  of  many  of  tiie  herds  that  were 
founded  a  half  century  or  more  ago. 

But  these  breeders  of  the  elk  have  not  been  without  successors,  and 
at  present  there  are  ama.l\  herds  of  elk  under  private  ownership  in 
many  places  in  the  United  States.  The  Biological  Survey  has  re- 
cently opened  communication  with  owners  of  herds  of  elk  and  deer, 
for  the  purpose  of  learning  their  experience  in  rearing  the  animals 
and  obtaining  their  opinions  as  to  the  feasibility  of  making  the  busi- 
ness profitable.  Extracts  from  recent  correspondence  referring  to 
the  wapiti,  or  elk,  follow : 

Joshua  Hill,  of  Praitiac,  Mich.,  wrote,  October  12, 1907,  that  he  has 
elk  and  bison  in  his  preserve  of  300  acres.  He  finds  the  sale  of  elk 
meat  slow,  but  thinks  that,  if  properly  pushed,  the  business  of  grow- 
ing it  would  pay  well.  In  his  opinion  the  elk  would  be  more  profitable 
than  deer,  since  the  animals  are  larger  and  the  venison  better.  He  has 
heard  of  ©Ik  meat  bringing  50  cents  to  $1  per  pound. 

Isaac  A.  B(mine,  of  Niles,  Mich.,  wrote,  under  date  of  October  14, 
1907,  stating  that  he  had  been  breeding  both  the  elk  and  deer  for 
about  thirty-five  years.  He  said :  "  We  find  that  deer  are  not  so  hardy 
as  elk  and  require  more  care.  Elk  require  less  care  than  the  domestic 
animals,  while  deer  are  even  more  delicate.  Deer  should  have  a  greater 
variety  of  food  than  elk.  Elk  winter  well  on  hay  and  com  fodder 
with  a  little  grain,  and  they  live  and  thrive  during  summer  months 
on  blue  grass.  Deer  will  live  oti  the  foods  menticHied  here  for  elk,  but 
they  should  have  vegetables  also.  They  require  an  open  shed  or 
shelter  of  some  sort  during  winter;  an  elk  requires  none.  The  grow- 
ing of  both  elk  and  deer  for  park  purposes  may  be  made  profitable." 

J.  W.  Gilbert,  of  Friend,  Nebr.,  states  (March  17, 1908)  that  he  has 
been  growing  deer  and  elk  for  seventeen  years.  The  deer  have  not 
always  done  well,  but  he  now  has  a  healthy  herd  of  about  30  head. 
The  elk  have  increased  and  done  well  all  the  time.  He  has  never  had 
a  barren  cow  elk.  Mr.  Gilbert's  range  of  l!i  acres  is  on  the  open 
prairie,  and  contains  buffalo,  deer,  and  elk. 

F.  J.  Wilson,  of  Lewisburg,  Ohio,  began  raising  elk  and  deer  a  few 
years  ago,  with  three  head  of  each  at  first.     He  has  not  succeeded  so 

"American  Naturaltat,  XIV,  396.  April,  1880. 
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weU  with  deer  as.with  the  elk.  Deer  require  a  higher  fence  and  more 
care.  The  elk  do  well  on  hay,  com  fodder,  and  other  rough  feed;  if 
they  escape  from  an  inclosure  they  can  be  driven  back  like  cattle, 
Mr.  Wilson  paid  $165  for  2  adult  elk  and  a  fawn.  He  has  sold  $300 
worth  of  stock,  and,  in  1908,  had  a  herd  of  12  head,  worth  $1,000. 

The  experience  of  Carl  Tielenius  with  his  herd  at  Mount  Pocono, 
Pa.,  is  less  satisfactory.  He  began  about  the  year  1890  with  26  head 
of  2-year-old  elk,  22  of  which  were  cows.  The  first  year  they  pro- 
duced 2Z  calves,  and  in  the  following  four  years  22,  18,  16,  and  12, 
'  respectively.  In  later  years  with  about  80  cows  the  number  of  calves 
has  ranged  from  5  to  10  per  year.  The  herd  is  healthy,  but  reproduc- 
tion is  deficient  in  spite  of  the  infusion  of  new  blood  by  the  introduc- 
tion of  bulls  from  the  Whitney  herd.  It  is  possible  that,  as  Judge 
Caton  suspected  to  be  the  trouble  in  his  herd,  the  bulls  at  Mount 
Pocono  exhaust  themselves  by  much  fighting  before  the  rut  begins. 

EUt   IN    THE  OZABK    HODNTAINS. 

Col.  W.  C.  Wetmore,  of  St.  Louis,  writes  under  date  of  April  20, 
1908,  that  the  St  Louis  Park  and  Agricultural  Company,  of  which  he 
is  a  member,  owns  several  thousand  acres  of  land  in  Taney  County, 
Mo.  The  land  is  in  the  Ozark  Monstains  and  the  ground  rough  and 
hilly,  though  well  watered.  A  little  of  the  upland  and  some  of  the 
valleys  are  tillable,  and  com  and  oats  are  grown  in  the  former  and 
com  and  alfalfa  in  the  latter— enough  to  feed  the  game  when  snow 
prevents  their  finding  their  ordinary  food.  The  preserve  is  sur- 
rounded with  an  8-foot  wire  fence,  and  in  it  are  now  about  400  elk 
and  1,000  deer. 

Colonel  Wetmore  writes  further : 

Tbey  are  besrty  and  healtby  and  do  well  In  every  way  and  at  all  times  are 
tat  and  marketable.  I  am  thoroughly  convinced  tbat  the  raising  of  both  elk 
and  deer  can  be  made  very  profltable  wbere  the  ground,  water,  and  other  condl- 
tlone  ore  favorable.  Deer  Increase  very  rapidly,  as  a  doe  UBually  drops  twins 
after  sbe  Is  three  years  old.  Elk  do  not  increase  so  rapidly,  cow  elk  dropping  a 
calf  every  other  year,  but  they  are  bardy,  and  with  an  experience  of  over 
twenty  years  I  have  not  known  one  to  die  of  natural  causes,  *  ■  *  I  am  a 
lover  of  all  wild  game,  particularly  deer  and  elk,  and  I  hope  you  will  be  suc- 
cessful In  Interesting  people  In  propagating  them.  Give  them  plenty  of  room  to 
run  In  and  they  wilt  do  well. 

Ge<»'ge  W,  Kuss,  of  Eureka  Springs,  Ark,,  has  a  herd  of  93  elk 
(1909).  They  have  ample  range  in  the  (izarks  on  rough  land  covered 
with  hardwood  forest  and  abundant  undeibnish.  He  reports  tliat  the 
animals  improve  the  forest  by  clearing  out  part  of  the  thicket. 
Fully  90  per  cent  of  the  females  produce  healtby  young,  and  Mr. 
Russ  thinks  he  could  make  the  business  of  growing  elk  for  market 
profitable  if  the  law  would  permit  him  to  kill  and  export  the  Dieat. 
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He  has  an  offer  of  40  cents  a  pound  for  the  dressed  carcasses  in  St. 
Louis.  If,  as  he  claims,  he  can  produce  elk  meat  cheaper  than  beef, 
pork,  or  mutton,  this  should  be  a  remunerative  price.  He  thinks  that 
large  areas  in  the  Alleghenies  and  Ozarks  not  now  utilized  could  be 
economically  adapted  to  produce  venison  for  sale,  and  he  regards 
the  American  elk  as  especially  suited  for  forest  grazing. 

Mr.  Russ,  in  a  letter  dated  Eureka  Springs,  Ark.,  March  7,  1908, 
sent  the  Department  of  Agriculture,  through  H.  N.  Vinall,  Bureau 
of  Plant  Industry,  the  following  answers  to  the  several  questions 
propounded : 

Question  1.  How  msny  acres  per  elk  of  forest  land  Is  needed  for  best  results? 

Answer.  Mucb  depends  upon  the  character  of  the  forest  land.  In  tbis  section 
of  the  Oz&Tk  MouDtalns  an  average  of  6  acres  to  tbe  head.  In  other  sectlcms  a 
larger  area  will  be  necessary.  The  lai^r  the  area  the  better  the  resuits.  One 
hundred  elk  will  fare  better  In  a  OOO-acre  indosure  tban  one  elk  confined  on  5 

Qneatlon2.  Would  It  be  possible  for  Individuals  to  raise  elk  under  graslng 
permits  In  large  tracts  like  the  national  forests  without  faiclng,  by  some  method 
of  feeding  in  a  certain  place  or  by  herding? 

Answer.  We  think  It  possible  to  raise  elk  by  Individuals  having  permits  In 
tlte  national  forests,  by  a  system  of  feeding  In  certain  places,  thereby  locstlog 
these  animals  on  the  rouge  best  fitted  for  tliem,  and  by  loose  herding  by  well- 
trained  men  familiar  with  their  habits.  But  there  are  so  many  contlugencles 
to  be  reckoned  with  on  an  open  range  that  in  our  opinion  It  would  be  t&r 
preferable  to  fence. 

Question  3.  What  Is  the  cost  per  mile  In  forest  land  of  an  elk  fotce? 
Answer.  Again,  much  d^iends  on  distance  from  railroad,  cost  of  labor,  etc ; 
but  ordinarily  where  posts  and  stays  cost  nottdng  but  tbe  making  of  them  a 

good  elk  fence  can  be  built  for  about  *200  per  mile. 

Question  4.  Will  tbe  elk  do  any  considerable  damage  to  a  forest  in  restricting 
tbe  growth  of  youog  trees  of  valuable  species? 

Answer.  Elk  will  feed  on  buds  and  leaves  8  feet  above  tbe  ground,  and  any 
growth  up  to  or  nuder  this  Is  liable  to  be  eliminated,  depending  upon  tbe  amount 
of  such  food.  Unless  the  range  is  very  mucb  restricted  they  will  not  eat  tbe 
bark  from  trees,  neither  will  they  resort  to  any  species  of  evergreen.     (Pi.  IV.) 

Question  6.  What  has  been  the  per  cent  of  Increase  in  your  herd  under  domes- 
tication? 
Answer.  Tbe  increase  In  elk  under  domestication  U  equal  to  that  of  cattle. 

Qnestion  6.  What  Is  tbe  average  weight  of  an  adult  male?    Of  a  female? 
Answer.  Male,  TOO  to  I.OOO  pounds:  female.  600  to  800  pounda 

Question  7.  Will  they  not  give  a  greater  per  cent  o(  dressed  meat  than 
cattle? 

Answer.  Tes;  but  owing  to  the  game  laws  our  experience  bns  been  limited 
to  a  few  animals.    The  i>er  cent  of  dressed  meat  Is  much  more. 
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QtKStlon  8.  Is  there  at  this  time,  or  would  tbere  be  In  case  tlw  laws  were 
revised,  any  general  demand  for  elk  meat?    At  what  price? 

Answer.  In  answer  to  this  question,  we  can  be  guided  only  bj  the  very 
limited  demand,  owing  to  the  law  prohibiting  the  sale  of  elk  meat  We  do, 
however,  receive  orders  from  parties  not  familiar  with  the  law,  and  letters 
from  many  asking  us  If  we  are  permitted  to  sell.  From  the  fact  that  as 
high  as  $1.60  per  pound  has  been  paid  for  this  meat  In  New  York  City  and 
Canada,  and  that  the  beet  hotels  and  restaurants  pronounce  it  the  flaeet  of  all 
the  meats  of  mammals,  we  are  of  the  opinion  that  If  the  laws  were  such  that 
domesticated  elk  meat  conld  be  furnished  it  would  be  many  years  before  the 
supply  would  make  the  price  reasonable  compared  with  other  meats. 

Question  0.  What  price  per  poand  would  you  consider  necessary  to  make  the 
production  of  elk  meat  profitable? 

Answer.  Elk  meat  can  be  produced  In  many  sections  of  this  country  for 
less  cost  per  pound  than  beef,  mutton,  or  pork. 

Question  10.  What  laws,  state  or  national,  at  present  Interfere  with  the 
production  and  sale  of  elk  meat?  What  are  youi  recommendations  for  revising 
these  laws? 

Answer.  The  remedy  to  the  state  and  national  laws  is  very  simple,  and  at 
the  same  time  Just  and  equitable.  By  simply  adding  or  Inserting  the  word 
*'  wild "  before  the  name  of  the  animal  protected.  To  guard  against  abuses, 
a  certificate  from  the  owner  of  domesticated  animals  should  follow  them,  and 
proper  paialtiea  should  be  Imposed  for  any  violation  of  the  laws. 

Question  11.  Would  the  elk  be  adapted  for  browsing  In  the  Appalachian 
forests  from  Poinaylvaiila  south  to  Georgia? 

Answer.  Yes ;  I  am  Quite  f amlUar  with  the  Appalachian  range,  and  consider 
It  Ideal. 

QuestloD  12.  Are  they  as  useful  as  goats  in  clearing  out  underbrush?  Is  it 
best  to  use  both  goats  and  elk? 

Answer.  They  are  more  useful,  as  they  will  browse  as  low  as  goats  and  twice 
as  high.  I  would  earnestly  recommend  the  use  of  both  goats  and  elk  for  clearing 
up  brushy  Innd  and  fitting  It  for  tame  grasses.  Elk  and  goats  get  along  well  In 
the  same  Inctosure. 

Question  13.  What  area  will  they  clear  up  per  year  In  yonr  section?  Keep 
cleared? 

Answer.  So  much  depends  on  the  amount  of  underbrush  as  to  the  average 
amount  elk  and  goats  will  keep  cleared.  The  conditions  la  a  mountatnous 
country  are  much  more  diversified  than  In  a  level  one,  the  growth  of  underbrush 
and  timber  often  changing  radically  In  a  fourth  of  a  mtle.  The  average  condi- 
tions In  this  range  of  mountains  can  only  be  estimated  approximately.  Our  ex- 
perience has  taught  us  that  to  get  the  beat  results,  after  stocking  with  elk  and 
goats.  It  Is  best  to  wait  one  year  before  seedtng,  then  continue  with  elk  and 
goats  two  years  more;  when.  If  properly  seeded  and  pastured,  an  op«i  wood- 
land pasture  of  tame  grasses  will  be  obtained  (Plate  V).  To  accomplish  this, 
onr  estimate  would  be  an  average  of  one  elk  and  two  goats  to  5  acres.  Whra 
the  underbrush  and  weeds  have  been  eliminated  by  elk  and  goats,  they  will  be 
very  slow  In  coming  In  again.  The  life  has  been  destroyed  by  the  continued 
browsing  on  bud  and  leaf,  and  not  only  is  the  stem  dead  but  tbe  root  also.    Hie 
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perennial  weeds  bave  been  treated  ttie  »iiiie  way.  Tliose  comtDg  from  seed 
must  come  from  outside  the  fence,  and  will  find  tbe  tame  gimsses  In  poBOuoilon. 
Blk  and  goats  fed  on  tbe  falling  leayes  In  tbe  fall,  thus  lesaenlnK  tlie  covering 
of  grasses.    Tame  grasses  will  not  tbrlve  under  a  thick  coating  of  dead  leavea 

Question  14.  Is  the  forest  open  enough  after  their  work  to  permit  the  growth 
of  graas? 

Answer.  Elk  and  goats  do  not  open  ap  dense  forests,  Kcept  undergrowth. 
It  Is  necessary  to  have  considerable  light  and  sun  for  the  growing  of  tame 
grasses. 

Question  15.  After  the  forest  land  has  been  cleared  and  seeded  to  tame  grass, 
could  sheep  be  grazed  In  the  same  lot  as  the  elk? 

Answer.  In  reply  to  this  question,  we  answer  from  long  experloice  that 
cattle,  sbeep,  and  goats  can  be  graeed  In  tbe  aame  lots  with  elk,  providing, 
however,  tbat  the  lots  or  Inclosures  are  not  small — the  larger  the  area  tbe  bet- 
ter; and  we  know  of  no  more  appropriate  place  to  call  attention  to  the  great 
benefit  of  a  few  elk  la  the  same  pasture  with  sheep  or  goats.  An  elk  is  tbe 
natural  «iemy  of  dogs  and  wolves.  We  suffered  great  losses  to  our  flocks  until 
we  learned  tbls  fact ;  since  then  we  have  bad  no  loss  from  that  cause.  A  few 
elk  In  a  tbouBHnd-acre  pasture  will  absolutely  protect  tbe  flocks  ttiereln.  Our 
own  dogs  are  so  well  aware  of  tbe  danger  In  our  elk  park  that  the;  can  not 
be  Induced  to  enter  It. 

In  your  note  you  Invite  us  to  Buaieet  any  other  points  not  covered  by  your 
questions.  We  think  of  nothing  but  feed  and  shelter.  Nature  baa  provided  the 
elk  with  a  winter  coat  of  hair,  which  Is  In  itself  ample  protection  from  any 
weather  condltl<HiB,  and  which  makes  artificial  protection  unnecessary.  All  tbat 
Is  needed  is  feed,  and  on  account  of  their  browsing  on  that  which  Is  already  In 
our  hills  and  low  mountains  but  little  provision  Is  needed.  Like  cattle,  they  are 
fond  of  grain  and  can  be  fattened  on  It,  but  may  be  kept  in  good  condition 
during  the  winter  on  very  little  roughness.  To  be  more  eipllcit,  one-half  the 
ration  per  pound  required  for  cattle  will  do  for  elk.  We  have  opinions  about 
caring  for  and  domesticating  the  wild  elk,  saving  to  the  nation  what  yet  remains, 
and  using  them  as  s  nucleus  for  general  domestication  and  distribution.  These 
views  we  will  gladly  fumtsb  If  desired. 

MAirAaXMENT  OF  ELK  117  nTCLOSUBBS. 

The  experience  of  Mr.  Stratton  at  Little  Valley,  N.  T.,  recounted 
in  the  preceding  pages,  gives  an  excellent  foundation  for  practice  in 
developing  a  true  domesticity  in  the  wapiti ;  but  for  economic  reascms 
it  may  not  always  be  possible  for  the  raiser  of  the  elk  to  adopt  tbe 
same  methods.  He  may  wish  to  grow  the  animals  for  veniaon  only 
and  on  large  preserves  where  the  calves  can  not  be  tamed  when  yonng. 
But  when  the  elk  is  grown  for  stocking  parks  and  private  preserves, 
the  tamer  the  herd  the  easier  will  it  be  to  handle  and  ship  the  stock. 


The  natural  food  supply  is  an  important  consideration  in  choosing 
a  range  for  the  elk.  While  elk  have  done  well  in  blue-grass  pas- 
ture and  <Mi  the  prairie  grasses  alone,  they  do  far  better  on  preserves 
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which  have  a  variety  of  food — grosses,  bushes,  and  trees.  Bough 
lands  well  watered  by  streams  and  having  a  considerable  proportion 
of  forested  area  are  best  adapted  to  their  wants.  On  an  average  such 
lands  will  support  about  the  same  number  of  elk  as  of  cattle  on  the 
same  area  without  impairing  the  range.  There  ^ould  be  thickets 
enough  to  furnish  winter  browse  for  the  animals.  A  supply  of  winter 
forage  of  other  kinds  will  prevent  the  too  rapid  destruction  of  shrub- 
bery in  thickets. 


Except  in  times  of  snow,  elk  will  keep  in  excellent  condition  on 
ordinary  grass  pasture,  but  a  system  of  management  which  regularly 
furnishes  other  food  to  the  animals  wiU  be  found  better.  For  winter, 
hay  and  com  fodder  furnish  excellent  forage;  but  alfalfa  hay  has 
proved  to  be  the  most  satisfactory  dry  food  that  can  be  given  to 
either  elk  or  deer.  A  little  oats  or  com,  whole  or  chopped,  may  be 
fed  each  day.  Elk  are  fond  of  com,  and  feeding  com  and  salt 
affords  the  best  opportunities  for  winning  confidence  of  the  animals 
and  taming  them.  Salt  should  be  furnished  liberally  to  all  deer  kept 
in  inclosures.  Running  water,  although  not  essential,  is  of  great  im- 
l>ortance  in  maintaining  elk  in  good  condition.  (Plate  VI  shows 
a  small  herd  of  elk  at  feeding  place  in  winter.) 


Elk  are  not  nervous  like  the  common  deer  and  seldom  jump  an 
ordinary  fence,  A  fence  5  feet  in  height  is  usually  sufficient  to  con-  * 
fine  elk,  and  Henry  Binning,  of  Cora,  Wyo.,  thinks  a.  4-foot  woven- 
wire  fence  is  ample.  When  they  escape  from  an  inclosure  in  which 
they  have  been  fed  they  usually  return  of  their  own  accord.  Some 
herds  may  be  driven  like  ordinary  cattle.  A  small  inclosure  for  a 
vicious  bull  elk  should  have  a  strong  fence,  7  or  8  feet  high.  Mr.  Russ 
tells  us  that  where  lumber  for  posts  is  cheap  a  good  elk  fence  can  be 
built  for  $900  a  mile,  but  the  actual  cost  will,  of  course,  vary  greatly, 
according  to  style,  cost  of  labor,  nearness  to  market,  and  other 
circumstances. 

COST  OF   STOCK. 

The  cost  of  stocking  an  elk  preserve  is  not  great.  Young  elk  in 
perfect  condition  may  be  bought  for  $100  per  head  or  less.  A  few 
years  ago  Mr.  Wilson,  of  Lewisburg,  Ohio,  paid  $165  for  3  head. 
A  Michigan  breeder  recently  offered  a  dozen  head,  all  fine  specimens, 
but  age  and  sex  not  given,  for  $500.  This  is,  of  course,  a  low  price, 
not  more  than  cattle  would  bring,  and  less  than  the  venison  would  be 
worth  if  they  could  be  sold  in  that  form.  The  price  of  such  stock  is 
determined  by  the  law  of  supply  and  demand,  and  as  long  as  the 
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present  restrictions  on  Uie  sale  oi  deer  and  elk  are  maintained,  low 
prices  are  likely  to  prevail.  live  elk  sold  at  forced  sale  have  been 
known  to  net  the  owners  less  than  $25  e  head,  but  conditions  would 
soon  change  if  the  laws  concerning  the  sale  and  shipment  of  venison 
were  generally  made  favorable  for  producing  it  in  preserves.  The 
demand  for  breeding  stock  would  grow  and  increase  the  cost  of  start- 
ing, as  well  as  the  returns  from  the  business." 

VICIOUSNEBS  OF  THE   MALE  ELK. 

XotwiUistanding  the  viciousness  of  the  male  elk  in  the  rutting 
season,  he  is  ordinarily  docile,  probably  more  so  than  the  buck  of  the 
common  deer.  Male  elK  have  frequently  been  trained  to  harness 
and  driven  in  public.  Lorenzo  Stratton  trained  a  pair  to  harness 
and  began  exhibiting  them  at  the  Cattaraugus  County  (N,  Y.)  fair  in 
1853.  They  were  a  feature  of  the  fair  for  several  years,  antil  he  sold 
them  in  Europe.  Exhibitions  of  trotting  elks  were  common  at  county 
fairs  in  the  Middle  West  a  few  years  ago.  W.  H.  Barnes,  of  Sioux 
City,  Iowa,  trained  a  pair  and  drove  them  harnessed  to  a  light  vehicle. 
He  afterwards  taught  one  of  them  to  dive  from  a  platform  30  feet 
high  into  a  pool  of  water,  and  later  he  exhibited  the  animal  in  this 
act  to  admiring  crowds  in  Europe. 

The  intractability  of  the  male  elk  is  not  exceptional  among  deer 
kept  in  confinement,  but  his  great  size,  his  long,  sharp-pointed  antlers, 
and  his  thick  skin,  that  renders  him  insensible  to  pain,  make  him 
much  more  formidable  than  the  common  deer.  Several  tragedies 
connected  with  attempts  to  domesticate  the  elk  are  matt«rs  of  history. 
One  recorded  by  Judge  Caton  occurred  in  his  park.*  Another  took 
place  at  Bull  City,  Osborne  County,  Ksns.,  October  12, 1879,  in  which 
Gen.  H.  C.  Bull  was  instantly  killed,  two  other  men  mortally 
wounded,  and  a  fourth  seriously  injured  by  the  attacks  of  an  infuri- 
ated elk  that  had  previously  been  regarded  as  tame  and  docile. 

Deer  and  elk  that  are  wild  and  unconfined  will,  under  nearly  all 
circumstances,  run  from  man.  When  wounded  they  have  been  known 
to  attack  hunters;  but  it  is  imlikcly  that  an  uninjured  wild  bull  elk 
would  attack  a  human  being -even  during  the  nit.  The  tame  or  par- 
tially tame  animals  that  have  become  familiar  with  man  are  the  ones 
to  be  feared.  However,  not  all  individuals  beccnne  ill-tempered  or 
vicious. 

It  should  be  borne  in  mind  that  all  deer  when  conSned  in  small  in- 
closures  and  partly  domesticated  are  likely  to  become  dangerous 

"Since  tbe  above  paregraph  was  written  Farmers'  Bulletin  No.  330.  Deer 
Farming  In  tbe  mited  States,  baa  t*eea  Issued,  and  an  onosual  demand  for  deer 
and  elk  for  breeding  pm^Msea  baa  dcvelo[>ed.  OoUBequeDtly  prices  are  conalder- 
abij-  higher. 

*Tlie  Antelope  and  Deer  of  America,  p.  286,  1877. 

LyitzectyGoOJ^IC 


THE  ELK  AN  BNEHT  OP  WOLVES  AND  D008.  39 

whether  the;  have  antlers  or  not.  They  can  strike  a  vitsous  blow 
with  the  front  feet;  and  a  strong  roan,  taken  unawares,  may  easily 
be  disabled  <»-  even  killed  by  a  doe  of  the  common  deer.  To  over- 
come the  tendency  to  bad  temper  in  deer  would  require  many  genera- 
tions of  breeding  under  domestication.  It  can  not  be  quickly  eradi- 
cated by  petting  the  animals;  on  the  contrary,  it  is  usually  increased 
by  overfamiliarity.  Children  and  strangers  should  be  excluded  from 
parks  and  paddocks  that  contain  deer  known  to  be  vicious.  Special 
precautions  should  be  taktin  during  the  rut  and  when  does  have  very 
young  fawns.  Persons  with  whom  the  animals  are  familiar  should 
be  constantly  on  the  alert  against  surprise.  In  the  rutting  season  no 
adult  male  deer  or  elk,  however  mild  he  may  be  at  other  times,  should 
be  trusted. 

The  remedy  for  viciousness  in  the  male  deer  is  castration.  This 
makes  the  animal  docile.  It  is  unsafe  to  keep  an  uncastrated  male 
elk  over  4  years  old,  except  in  a  strongly  fenced  inclosure.  If  the 
operation  is  i>erformed  when  the  horns  are  fully  developed,  they  will 
be  shed  at  the  usual  time  and  a  new  pair  will  take  their  place,  but 
will  not  fully  mature  nor  lose  the  velvet. 

Another  effect  of  castration  is  improv^nent  in  the  quality  of  the 
meat,  just  as  in  the  production  of  beef,  pork,  and  mutton.  Venison 
grown  in  preserves  under  a  system  in  which  all  the  male  animals 
intended  for  slaughter  are  castrated  should  be  uniformly  of  the 
highest  quality,  far  superior  to  that  obtained  in  the  wild  state  during 
the  usual  open  season  for  hunting,  which  comes  during  the  rut  or  soon 
after.  This  is  of  great  importance  in  fixing  the  final  status  of  veni- 
son grown  in  private  preserves. 

THE  ELK  AH  AN  ENEMY  OF  WOLVES  AND  D008. 

The  statement  by  Mr.  Rusa  in  his  report  on  raising  the  elk  in  the 
Ozarks,  to  the  effect  that  elk  are  enemies  of  dc^  and  wolves,  is  of 
more  than  passing  interest.  Judge  Caton  reported  a  similar  ani- 
mosity of  his  elk  toward  dogs,  and  stated  that  the  does  always  led 
in  the  chase  of  dogs  that  got  into  the  elk  park.  If  it  is  true  that 
these  animals  when  umhampered  by  deep  snow  will  attack  and  van- 
quish d(^  and  wolves  and  thus  help  to  protect  domestic  animals 
grazing  in  the  same  pastures,  a  knowledge  of  the  fact  may  prove  use- 
ful to  stockmen  and  especially  to  sheep  growers.  It  should  be  of 
great  advantage  in  changing  from  a  system  of  herding  to  the  use 
of  fenced  pastures  for  flocks. 

It  is  doubtful  whether  the  enmity  of  elk  for  dogs  and  wolves  ex- 
tends to  the  animals  outside  of  fenced  pastures.  Ex-President  Boose- 
velt  in  Outdoor  Pastimes  of  an  American  Hunter  reports  having 
seen  a  coyote  walking  unnoticed  among  a  herd  of  elk  in  Yellow- 
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atone  National  Park.  Thomas  Blagden,  of  Washingtwi,  D.  C,  in- 
forms the  ■writer  that  elk  taken  from  the  Whitney  preserve  to  Upper 
Saranac  Lake  in  the  Adirondacks  always  ran  from  barking  dogs,  and 
were  frequently  chased  from  the  grounds  of  cottages  near  Saranac 
Inn  by  this  means;  but  possibly  the  presence  of  men  with  the  dc^ 
had  much  to  do  with  the  fleeing  of  the  elk. 

THE  WHITETAII,  OK  7ZE0IHIA.  DEEK. 

Since  the  whitetail  is  the  most  widely  distributed  of  American 
Cerridte,  there  can  be  no  question  of  its  adaptability  to  nearly  all  sec- 
tions of  the  United  States.  Testimony  as  to  its  hardiness  in  parks 
and  preserves  is  not  so  unanimous  as  in  case  of  the  wapiti ;  but  the 
general  opinion  of  breeders  is  that  with  suitable  range,  plenty  of 
good  water,  and  reasonable  care  in  winter  the  business  of  raising 
the  animals  for  stocking  parks  and  for  venison  may  be  made  as  profit- 
able as  any  other  live-stock  industry.  It  has  the  advantage  that  land 
unsuited  for  cattle  may  be  utilized  in  raising  deer. 

Advocates  of  the  Angora  goat  industry  state  that  in  the  United 
States  there  are  250,000,000  acres  of  land  not  suited  for  tillage  nor 
as  pasture  for  horses,  cattle,  or  sheep,  which  are  well  adapted  to 
goats.  Much  of  this  land  is  equally  well  suited  to  deer  and  elk, 
which  do  less  injury  than  goals  to  the  forest  cover. 

Probably  experiments  in  domestication  have  oftener  been  made 
with  white-tailed  deer  than  with  any  other  North  American  mammal. 
The  great  beauty  of  the  young  fawns  appealed  to  the  earliest  settlers, 
who  soon  learned  how  easily  they  could  be  tamed  and  how  readily 
they  attached  themselves  to  those  who  fed  them.  The  danger  from 
these  same  pets,  especially  the  males,  when  grown,  was  soon  learned 
also.  Thus  the  experiment  usually  ended  with  the  maturity  of  the 
subject,  which  was  soon  disposed  of  or  bani^ed  to  a  safe  inclosure. 

Deer  parks  were  established  in  early  times  on  a  considerable  num- 
ber of  the  large  estates,  or  manors,  in  Maryland,  Virginia,  and  New 
York.  At  least  one  of  those  in  Maryland  dated  back  to  the  seven- 
teenth century.  The  early  parks  seem  to  have  been  generally  stocked 
with  fallow  deer  brou^t  from  England.  The  Revolutionary  strug- 
gle marked  the  destruction  of  nearly  all  the  private  deer  preserves; 
but  a  few  of  them,  especially  in  Maryland,  continued  in  existence, 
and  others  were  restocked  after  the  end  of  the  war.  As  few  fallow 
deer  were  imported  later,  and  it  was  generally  believed  that  our 
native  deer  were  unsuited  for  park  purposes,  private  preserves  did 
not  become  numerous.  The  c(Mnmon  opinion  as  to  native  deer  was 
expressed  by  the  eminent  authority  on  landscape  gardening,  A,  J. 
Downing,  who  in  1852  wrote  as  follows: 

AU  attempts  to  render  our  native  deer  really  tame  on  home  gronnda  bave, 
so  far  as  we  know,  failed  among  ub,  thongh  with  patience  the  thing  may 
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doubtless  bo  done.  It  would  be  well  worth  while  to  Import  the  finer  breeds  of 
English  deer,  which  are  thoroughly  domesticated  In  their  habits  aud  the  most 
beautiful  objects  for  a  parb." 

When  the  ahove  was  written,  both  Virginia  deer  and  American 
elk  were  doing  well  in  a  number  of  parks  in  the  United  States,  and 
had  been  acclimatized  in  parks  in  England  and  on  the  Continent, 
where  they  were  almost  as  tame  and  fully  as  hardy  as  the  fallow 
deer.  That  these  facts  should  have  escaped  the  notice  of  Mr.  Down- 
ing seems  remarkable. 

The  American  Turf  Register  and  Sporting  Magazine  for  April, 
1831,  contains  a  letter  from  W.  E.,  of  Roanoke,  N.  C,  in  which  he 
gave  interesting  details  concerning  bis  herd  of  domesticated  deer, 
l^ese  he  claimed  were  so  tame  that  his  hounds  readily  distinguished 
their  track  from  those  of  wild  deer  that  occasionally  visited  the  park. 
He  wrote  in  part : 

One-balf  of  my  park  betog  a  forest,  the  deer  shelter  themselvea  In  it  daring 
bad  weather,  and  they  dislike  cold  bo  mnch  that  frequently  they  will  not  leave 
tiielr  shelter  to  come  to  the  troughs,  which  are  In  an  unprotected  part  of  the 
iBclosure.  To  jirevent  fights  there  should  be  at  least  one  trough  for  every  two 
deer.  I  feed  them  on  Indian  meal,  having  found  by  experience  that  raw  corn 
la  apt  to  swell  and  kill  them.  One  quart  of  meal  per  da;  la  sufficient  to  keep 
a  deer  always  tat.  They  are  very  fond  of  aweet  potatoes,  which  they  will  eat 
though  half  rott«i ;  they  like  the  leaves  but  not  the  root  of  tumtpe. 

Deer  are  very  prolific.  I  hav.e  never  owned  but  two  does  that  had  less  than 
two  fawns  at  a  birth.  A  friend  of  mine  owned  a  doe  that  had  three  fawns 
three  years  In  succession  and  they  were  all  females.     •     •    • 

I  have  known  but  one  doe  to  have  fawns  before  she  was  2  years  old.  •  •  • 
They  generally  bring  forth  from  the  Ist  to  the  20th  of  June.  The  earliest 
that  I  have  known  was  the  18th  of  May  and  the  latest  the  12tli  of  July. 
Should  a  doe  die  leaving  fawns,  one  of  the  other  does  attends  to  the  fawna  as 
well  as  if  they  were  her  own.  Just  before  the  time  (or  them  to  have  young, 
I  put  them  up  in  slx-slded  pens  made  of  rails.  The  fawns  at  Brst  are  quite 
wild.  I  do  not  have  them  turned  out  of  the  pens  before  they  are  perfectly 
gentle. 

The  raising  of  deer  for  profit  has  seldom  or  never  been  undertaken 
in  a  systematic  way  in  the  United  States.  Breeders  have  stocked 
preserves  with  deer  as  game  for  private  use  or  grown  the  animals  in 
small  inclosures  for  the  pleasure  of  owning  them.  But  the  economic 
possibilities  are  now  beginning  to  be  apparent.  Some  who  have 
abandoned  the  business  for  lack  of  proper  range  are  yet  convinced 
that  it  might  be  made  profitable.  From  a  mass  of  correspondence, 
the  writer  has  selected  the  experiences  which  bear  most  upon  eco- 
ncmiic  results  and  upon  the  proper  management  of  the  animals  in 
semidomestication. 

"Rural  Bssaya,  p.  1T4,  1864. 
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EZPEBIBIfCES  OP  BltSBDZSS. 

While  hunting  in  the  Adirondacks  in  1874,  Thomas  Blagden,  of 
Argyle;  near  Washington,  D.  C,  captured  a  pair  of  fawns  and  took 
them  to  his  home.  In  duft  time  these  deer  bred  and  became  the 
ancestors  of  several  hundred  head.  In  1902  Mr.  Blagden  transferred 
48  of  his  herd  to  his  summer  home  at  Saranac  Inn,  Upper  Saranac 
Lake,  in  the  Adirondacks.  (Plate  VTI.)  On  account  of  insuffi- 
cient range  and  food,  both  herds  have  been  greatly  reduced  by  sales, 
and  the  greater  part  of  the  Argyle  herd  has  been  deetroyad  by 
worthless  dogs. 

Mr.  Blagden  is  confident  that  under  propw  cfHiditions  the  business 
of  raising  deer  may  be  made  to  pay  well.  In  his  own  herd,  by  secur- 
ing new  bucks  from  time  to  time,  he  has  carefully  avoided  continued 
inbreeding.  His  stock  is  rigorous  and  of  the  large  size  character- 
istic of  the  Adirondack  and  other  northern  deer.  On  this  account 
they  command  an  exceptionally  high  price,  $50  each  for  bucks  snd 
$75  eacli  for  does.  He  feeds  grain,  using  com,  and  a  mixture  of 
bran  and  meal.*  During  the  summer  as  much  wild  food  as  possible 
is  cut  for  the  deer,  which  always  care  more  for  the  rankest  weeds 
than  for  the  choicest  grass.  Of  hays  they  prefer  alfalfa  to  other 
kinds. 

Mr.  Blagden  regards  the  water  supply  of  a  deer  park  as  extremely 
important.  Running  water  should  be  constantly  accessible  to  the 
animals.  He  attributes  the  great  winter  mortality  among  wild  deer 
in  the  Adirondacks  entirely  to  the  fact  that  all  water  courses  are 
frozen  solid,  and  to  obtain  water  deer  are  forced  to  eat  sleet-covered 
shrubbery,  which,  he  thinks,  poisons  them. 

W.  R,  McKeen,  of  Terre  Haute,  Ind.,  has  a  large  herd  of  deer  on 
his  stock  farm  near  that  city.  The  Sportsmen's  Review  quoted  an 
account  of  this  herd  from  an  Indianapolis  newspaper  stating  that  it 
is  one  of  the  largest,  if  not  the  largest,  herd  of  near-domesticated 
deer  in  the  State.  The  herd  was  started  nearly  twenty  years  ago 
with  about  half  a  dozen  animals  and  with  no  idea  of  profit.  With 
the  exception  of  a  few  dairy  cows,  no  other  stock  is  now  kept  on  the 
farm.  The  demand  for  deer  is  fairly  active.  Each  fall  a  cwisider- 
able  number  are  sold,  and  shortly  before  the  Christmas  holidays  of 
1906  between  30  and  40  were  disposed  of.  The  deer  are  sold  to  per- 
sons having  parks  of  their  own  and  to  museums,  menageries,  and  the 
like.  There  is  also  a  demand  each  winter  for  venison.  Altogether 
the  sales  keep  the  increase  of  the  herd  from  overstocking  the  place." 

Writing  March  28,  1!)08,  John  W.  Griggs,  of  Goodeli,  Iowa,  states 
that  he  has  been  engaged  in  raising  deer  about  fourteen  years.  Until 
two  years  ago  he  sold  his  surplus  stock  for  parks,  but  since  then  has 


"  Sportsmen's  Review.  XXXll.  288,  Sept  14, 1907. 


Gooj^lc 


L,  Google 


D,j,i,i.aL,  Google 


BBEEDIKG  TIBOIlflA  DEEB.  43 

disposed  of  about  half  of  it  for  venison.  For  park  purposes  he  gets 
$20  to  $30  a  head ;  when  fattened  for  venisMi  they  la-iiig  $20  to  $35 
a  head.  The  animals  do  well  in  captivity.  Mr.  Griggs  says  fur- 
ther: "  In  raising  a  large  herd  the  park  should  be  divided  into  two 
or  three  lots,  and  one  plowed  each  year  and  sown  to  red  clover,  mus- 
tard, rape,  and  seeds  of  different  kinds  of  weeds.  Blue  grass  and 
timothy  are  useless.  Corn  is  the  principal  grain  I  feed.  I  feed  it 
winter  and  summer.  In  winter  I  feed  also  clover  hay,  oat  straw, 
and  weedy  wild  hay.  Deer  when  rightly  handled  are  very  prolific, 
and  from  50  does  one  can  count  on  75  fawns.  Deer  can  be  raised 
profitably  for  venison — very  profitably  until  overdone — but  I  would 
not  advise  one  to  go  into  it  on  a  large  scale  without  previous  expe- 
rience with  deer." 

Charles  Goodnight,  of  Goodnight,  Tex.,  writing  March  26,  1908, 
states  that  he  kept  deer  and  elk  on  his  plains  pastures  for  a  number 
of  years,  until  he  became  convinced  that  his  ranch  was  unsuited  to 
browsing  or  partly  browsing  animals.  He  says:  "With  a  properly 
selected  place,  the  raising  of  these  animals  is  not  only  practicable  but 
very  profitable.  I  should  select  a  rough,  broken  piece  of  cmmtry 
with  some  prairie  and  glades,  covered  with  as  great  a  variety  of 
shrubbery  as  possible.  Deer  will  not  eat  ordinary  grass  if  they  can 
help  it,  but  will  eat  wild  rye  and  other  kinds  of  soft  grasses.  With 
a  properly  selected  place  they  are  of  very  little  expense  after  the 
pasture  is  fenced." 

E.  H.  Harris,  of  Ciarksville,  Tex.,  on  January  10,  1908,  wrote  that 
he  had  been  engaged  in  raising  Virginia  deer  for  several  years,  and 
thinks  that  the  business  is  admirably  adapted  for  the  profitable  in- 
vestment of  capital.  The  Virginia  deer  is  suited  to  almost  every  sec- 
tion of  the  United  States.  It  is  prolific,  each  doe  usually  producing 
twins.  These  grow  very  rapidly,  and  become  the  most  beautiful, 
graceful,  and  healthy  animals  known.  The  demand  for  venison  and 
deerskins  is  unlimited,  the  flesh  being  very  high  priced  in  city 
restaurants  and  cafes. 

"  No  other  meat,"  says  Mr.  Harris, "  is  equal  to  venison  as  a  diet  for 
the  sick,  it  being  easily  digested  and  agreeing  with  the  most  delicate 
stomachs.  Deer  arc  easily  tamed;  the  wildest  fawn,  if  tak^Q  from 
the  herd  when  young,  will  in  a  few  hours  become  as  gentle  as  a  pet 
dog.  I  have  for  several  years  been  raising  them  in  large  numbers. 
They  run  at  will  in  woodlands  and  fields,  are  never  handled,  hut  fed 
occafdonally,  and  are  as  gentle  as  a  common  herd  of  cattle.  They  are 
easily  and  cheaply  raised  and  seldom,  if  ever,  die  from  natural  causes. 
After  years  of  practical  experience,  I  unhesitatingly  state  that  the 
raising  of  deer  is  in  profitableness  sedOnd  only  to  the  raising  of  cattle. 

"  The  cost  of  feeding  deer  averages  about  one-half  cent  each  per 
day.    They  feed  on  all  kinds  of  vegetables,  buds,  and  leaves  of  trees, 
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growing  wheat,  clover,  peas,  barley,  oats,  etc  Cotton  seed  is  also  a 
very  cheap  and  satisfactory  food  for  them.  They  eat  also  com,  bran, 
diops,  fruit,  and  in  fact  anything  that  man  or  beast  will  eat,  except 
dry  hay.  They  live  from  twenty  to  twenty-five  years.  They  are 
easily  confined  by  a  woven  wire  or  barbed  wire  fence,  6J  feet  in 
height." 

A  DOMESTICATED  HERD  OF  DEER. 

C.  H,  Roseberry,  of  Stella,  Mo.,  writes  under  date  of  January  13, 
1908,  as  follows: 

My  experience  In  breeding  the  common  or  Virginia  deer  covers  a  period  of 
Beventeen  years,  beginning  in  March,  1891,  when  as  a  boy  of  IS  I  built  a  amall 
Inclo&ure  of  li  acres  to  confine  a  single  doe  that  was  captnred  as  a  fawn  In  the 
neighboring  forest.  A  buck  and  other  doea  were  Gecurcd  from  year  to  year  until 
In  1900  by  purchase  and  niitnral  increase  my  herd  numbered  25  head  of  all  ages. 

From  181)1  to  1901  I  lost  every  yenr  from  diBease  «u  average  of  20  per  cent. 
The  climax  came  In  the  drought  year  of  1901,  when  my  loss  was  50  per  cent 
from  thedlseiise  known  as  "  black  tongue."  lam  convinced  that,aB  with  cholera 
In  swloe,  Individuals  recovering  from  this  disease  are  Immune  from  further 
attiick.  Apparently  all  of  my  herd  were  afflicted.  The  survivors  and  their 
progeny  coustitute  my  present  breeding  stock.  I  have  made  no  purchases  since 
1901,  nor  Lave  I  suffered  auy  loss  from  dlsense. 

For  the  last  seven  years  my  herd  has  averaged  70  per  cent  Increase,  all  of 
which  I  have  sold  nt  eatlsfactory  prices.  I  began  selllDg  at  f20  per  pair  of 
fawns  at  4  months  of  age  and  $30  per  pair  of  adults.  I  now  get  flO  and  $60, 
respectively.  I  sell  almost  exclusively  for  pets  and  for  propagating  purposes, 
although  II  few  surplus  bucks  have  been  sold  for  venison,  averaging  me  15  centa 
per  pound  gross  weight. 

If  we  except  the  goat,  T  know  of  no  domestic  animal  common  to  the  farm  that 
requires  ho  tittle  feed  and  attention  as  the  deer.  My  herd  has  a  range  of  only 
15  acres,  two-thirds  of  which  Is  set  to  white  clover,  blue  grass,  and  orchard 
grass.  I  provide  also  a  small  plat  of  wheat  or  rye  for  winter  pasture.  With 
the  above  jirovlslon  in  this  latitude  no  feed  Is  required  between  April  15  and 
November  15.  During  the  rest  of  the  year  a  ration  of  corn,  bran,  or  other  mill 
feed,  BomewLiit  smaller  than  that  required  for  sheep,  in  connection  with  a 
stack  of  clover  or  pea  hay  to  whicb  they  hnte  free  access.  Is  sufltclent  to  keep 
them  In  good  condition.  Deer  eat  witli  relish  nearly  all  of  the  common  coarse 
weeds,  and  for  clearing  laud  of  brash  th^  are,  I  think,  second  only  to  the 
common  goat. 

Probably  the  greatest  expense  connected  with  the  business  of  raising  deer 
Is  the  fencing.  Another  Item  of  trouble  and  expense  when  the  animals  are 
raised  for  pets,  requiring  that  they  be  handled  and  shipped  alive,  is  the  fact 
that  the  fawns  must  be  taken  from  tbe  doea  when  10  days  old  and  raised  by 
hand  on  cow's  milk.  They  are  quite  easily  raised  In  this  way,  with  but  slight 
percentage  of  loss,  but  require  frequent  and  careful  attention  for  the  first 
month.  (Plate  VIll.)  When  they  are  allowed  to  run  with  tUe  does  tbeir  nat- 
ural wildiiess  can  not  be  overcome,  no  matter  how  gentle  the  doea  may  be. 
(Plate  III.  fig.  1.) 

1  hare  fonnd  the  bnslness  profitable  on  the  lines  Indicated.  I  believe  the; 
could  be  profitably  bred  for  venletm  alone,  cwtalnly  with  less  trouble  and 
expense,  since  the  fawns  would  be  reared  by  the  does  and  tbe  tronble  and 
expense  of  raising  by  hand  eliminated.  .  , 
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Mr  experlaice  does  not  coincide  with  that  of  some  other  breeders  In  respect 
to  the  weakening  of  reproductive  jiowers  of  deer  by  their  coiiQueuient  In  parks.' 
I  have  no  barren  does.  L'suall;  they  produce  a  single  fawn  at  2  years  of  age; 
afterwanls  twins,  and.  In  rare  cases,  triplets. 

INCRBA8E  OF  WIllTE-TAILEb  DEER  IN  UUMESTICATION. 

Early  in  IIKK)  a  j^et  doe  heavy  with  fawn  was  delivered  at  the 
Taney  County,  Mo.,  game  preserve  belonging  to  the  St.  Louis  Park 
and  Agricultural  Company.  The  doe  had  been  thoroughly  domesti- 
cated, and,  refusing  to  join  the  wild  deer  in  the  preserve,  remained 
near  the  home  of  the  tenant  and  under  the  immediate  care  of  his 
family.  In  the  spring  of  1900  she  gave  birth  to  two  fawnw,  both  does, 
which  became  as  gentle  as  the  mother.  In  the  spring  of  1901  the 
old  doe  again  dropped  2  fawns.  In  1902  there  was  an  increase  of 
4  fawns,  each  of  the  young  of  1900  having  given  birth  to  a  fawn. 
By  the  spring  of  1905  the  domestic  herd  had  increased  to  25  deer, 
all  the  increase  of  1  pet  doe.'' 

A  herd  of  mule  deer  at  Crawfordsville,  Ind.,  has  increased  with 
almost  equal  rapidity.  These  deer  belong  to  James  F.  Boots,  and 
are  kept  in  a  4-acre  inclosure.  Mr.  Boots  writes  that  in  1899  he 
brought  a  buck  fawn  from  Colorado,  and  nearly  four  years  later  he 
secured  2  adult  does.  From  this  stock  he  has  had  fawns  as  follows: 
1904,  4;  1905,  4;  1906,  8;  1907,  10;  1908,  5;  1909,  10;  from  the  5  does 
then  kept.  All  were  raised  except  those  born  in  1908,  the  loss  of 
which  was  attributed  to  excessive  heat. 


However  undesirable  hybrids  among  wild  animals  may  be  regarded 
by  naturalists,  the  production  of  them  among  domesticated  or  semi- 
domesticated  species  is  of  great  economic  importance.  The  experi- 
ments of  breeders  in  hybridizing  deer,  aside  from  the  apparent  value 
of  the  results  obtained,  are  highly  interesting.  Mention  has  already 
been  made  of  hybrids  between  the  American  wapiti  and  the  red  deer 
as  well  as  the  Altai  wapiti.  The  first  of  these  crosses  was  obtained 
by  the  Prince  of  Pless,  in  Silesia,  about  a  half  century  ago. 

Judge  Caton  made  experiments  at  Ottawa,  111.,  and  obtained  a 
number  of  hybrids,  the  most  important  being  those  between  the  Vir- 
^nia  deer  and  the  Acapulco  deer  (Odocotlciis  tolteeus)  and  between 
the  Virginia  deer  and  the  Ceylon  deer  (Cervus  axis).  These  deer 
exhibited  no  natural  tendency  to  breed  together,  but  when  the  male 
of  the  exotic  -species  was  absent  or  accidentally  lost  he  introduced 
the  buck  of  the  Virginia  deer. 

■Cf.  Caton.  J.  D.,  Antelope  and  Deer  of  Xorlli  America,  p.  3M,  1877. 
'  Second  Annual  Report  Mlssonrl  Game  and  Fish  Warden,  p.  20,  190T. 
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John  W.  Griggs,  of  Goodell,  Iowa,  has  succeeded  in  croaang  the 
mule  deer  with  several  races  of  the  whitetail.  The  hybrids  were  ob- 
tained by  isolatinjf  the  pairs  in  separate  yards.  As  long  as  the  dif- 
ferent species  or  races  are  kept  in  a  common  pasture,  each  hind  herds 
by  itself  and  no  sexual  association  between  the  different  kinds  takes 
place.  Under  such  circumstance  or  in  the  wild  state  crosses  are  ex- 
ceedingly rare.  Mr.  Griggs  obtained  his  hybrids  by  placing  a  buck 
of  the  mule  deer  with  whitetail  does  before  the  rut  began,  and  the 
offspring  proved  to  be  highly  satisfactory  as  to  size  and  stamina, 
and  also  were  perfectly  fertile.  As  was  to  be  expected,  however, 
offspring  in  the  second  generation  of  hybrids  varied  much  in  fonn, 
size,  and  other  characteristics,  and  on  the  whole  were  not  so  satisfac- 
tory as  the  first  generation.  He  thinks  that  his  hybrids  with  the  mule 
deer  have  stronger  constitutions  than  the  Virginia  deer  and  are  less 
liable  to  disease. 

Charles  Goodnight,  of  Goodnight,  Tex.,  writes  that  he  crossed  the 
mule  deer  with  the  white-tailed  deer  with  great  success,  making  a 
valuable  and  beautiful  animal  with  greater  size  and  better  meat  than 
the  common  deer.  The  hybrids  were  fertile  also,  and  Mr,  Goodnight 
would  have  continued  his  experiments  further,  but,  having  no  shrub- 
bery or  trees  within  his  range,  he  found  it  unsuited  to  deer  and  liber- 
ated his  herd. 

HABITB  Aim  MAlTAaEMENT  OF  VTRaiNXA  DXBB. 

Deer  are  polygamous  like  cattle.  The  rutting  season  is  in  Novem- 
ber, the  period  of  gestation  is  205  to  212  days  (about  seven  m<Hiths), 
and  the  fawns  are  bom  in  May  or  June.  The  young  does  breed 
usually  when  about  seventeen  months  old,  and  have  but  one  fawn  the 
first  time;  afterwards  they  commonly  have  twins.  The  fawns  are 
spotted,  and  remain  so  until  tlje  hair  is  shed  in  the  fall. 

The  white-tailed  deer  is  even  more  a  browsing  animal  than  the  elk; 
and  yet  it  can  and  often  does  manage  to  get  along  in  summer  on 
grass  alone.  In  a  cultivated  pasture  it  eats  rank  weeds  and  wild 
grasses  in  preference  to  timothy  or  blue  grass.  Observation  of  deer 
feeding  in  a  pasture  several  hundred  feet  away  is  insufficient  to 
determine  accurately  what  they  are  eating.  A  writer  in  The  Ameri- 
can Field  states  that  he  often  saw  mule  deer  apparently  eating  grass 
in  the  Colorado  parks,  and  he  had  no  doubt  that  they  did  so  until  a 
hunter  informed  him  that  they  would  not  eat  grass  unless  they 
could  obtain  no  other  food.  Afterwards  he  had  a  number  of  times 
examined  the  stomachs  of  deer  he  had  killed,  and  only  once  found 
what  was  unmistakably  grass." 

"American  Field,  XXII.  000.  EX*.  27,  18S1. 
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The  Biological  Survey  has  examined  a  few  stomachs  of  deer  killed 
in  the  United  States.  A  Columbia  black-tailed  deer  taken  in  the 
Chemise  Mountains,  Mendocino  County,  Cal.,  had  eaten  acoma  and 
an  equal  bulk  of  foliage,  mostly  willow  leaves.  A  young  deer  of  the 
same  species  taken  on  Mount  Shasta,  California,  had  grass  in  its 
stomach.  Three  individuals  of  the  Arizona  race  of  white-tailed  deer 
(Odocoileus  virginianvs  couesi),  taken  at  different  times,  had  eaten, 
respectively,  leaves  of  the  little  blue  live  oak  {Quercus  grisea), 
with  some  flowers  and  flower  stems  of  Nolina  lindheimeriana;  green 
foliage,  seeds,  berries,  and  the  pods,  beans,  and  leaves  of  Acacia  sp. ; 
and  green  leaves  of  Thermopsis  montana,  vetch,  strawberry,  gera- 
nium, Senscio  (two  species),  aspen,  and  a  flat  green  lichen — no  trace 
of  grass  or  acorns.  A  white-tailed  deer  killed  in  Minnesota  in  April 
had  nothing  but  lichens  in  its  stomach. 

In  captivity  deer  eat  almost  every  kind  of  vegetation,  including 
all  sorts  of  garden  stuff.  They  are  fond  of  acorns,  beechnuts,  chest- 
nuts, and  other  mast  Lily  pads,  fallen  leaves,  lichens,  and  mosses 
are  freely  eaten;  so  that,  with  plenty  of  range  and  an  abundant 
variety  of  plants,  there  is  little  difficulty  about  food  for  deer.  A 
good  supply  of  running  water  must  be  provided,  and  the  animals 
should  have  access  to  rock  salt.  If  the  browse  and  pasture  are  scant, 
some  grain  should  be  fed  even  in  summer,  and  it  is  best  to  feed  regu- 
larly in  winter.  Of  the  grains,  com  is  generally  recommended^ 
there  is  no  waste  in  feeding  it,  as  deer  pick  up  every  grain.  Coarse 
hay  full  of  weeds  is  preferable  to  timothy  or  other  tame  hays,  ex- 
cept alfalfa.  Of  clover  hay,  deer  usually  pick  out  the  dry  flower 
heads  greedily,  but  waste  the  other  parts.  In  the  northern  half  of 
the  United  States  winter  shelter  should  be  provided  for  deer. 

The  practice  of  pasturing  hc^  in  deer  parks  is  objectionable,  since 
they  destroy  nearly  all  the  mast.  For  this  reason  the  wild  boar  is 
unsuited  for  American  game  preserves  intended  for  deer  and  wild 
turkeys. 

VICIOUS    BUCKS. 

The  dangerous  character  of  some  deer,  especially  the  males,  in  semi- 
domestication  has  already  been  discussed.  The  whitetail  is  no  excep- 
tion. Charles  C.  Worthington,  writing  to  the  Biological  Survey  of 
his  experience  with  vicious  bucks,  says : 

The  first  serlouB  dlfflcnlty  I  experienced,  and  one  the  gnritf  of  which  Bbould 
not  be  lost  algbt  of  by  anyone  starting  a  preserve,  was  with  the  tame  bucks  at 
the  rutting  season.  These  bucks  from  being  tame  and  docile  would  become  at 
this  season  fierce  and  dangerous.  They  would  attack  anyone  at  sight,  even  a 
person  on  horseback  or  In  a  wagon.  Some  of  the  gamekeepers  had  narrow 
escapes  from  being  killed;  In  one  or  two  instances  belag  seriously  Injured.  A 
pedestrian's  only  cbance  for  escape  was  to  climb  a  tree.  Tbose  bucks  which 
developed  this  ferocity  had  to  be  ^stematically  hunted  and  Shot  on  eight. 
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Ttwse  left  were  the  oaes  that  had  not  been  originally  tamed,  and  not  bting 
accnatomed  to  the  sight  of  man.  had  oot  courage  enough  to  make  ad  attack.  My 
experlen<.-e  la  tliat  r  wild  buck,  even  in  the  rutting  season,  still  retains  bla  Dat- 
ural  fear  of  man.  and,  except  When  wounded,  Is  never  dangerous. 

Instances  of  fatalities  from  attacks  of  vicious  bucks  of  the  Virginia 
deer  arc  not  lacking.  A  rather  recent  one  was  the  death  of  Herbert 
Bradley  at  Montclair,  N.  J.,  November  10,  1906.  While  wOTking 
alone  on  his  grounds,  he  was  attacked  by  a  pet  deer  and  so  badly 
wounded  that  he.  bled  to  death  before  aid  could  be  obtained. 

The  remarks  about  castrating  the  elk  apply  as  well  to  the  commrai 
deer.  A.  number  of  vigorous  bucks,  however,  must  form  a  part  of  any 
considerable  herd,  for  a  single  buck  can  serve  only  a  limited  number 
of  does.  One  buck  for  each  ten  or  twelve  does  will  probably  be 
enough.  New  bucks  should  frequently  be  introduced  to  avoid  in- 
breeding. 

CAPTDHING  LH-E  DEEB  FOB  SHIPMENT. 

In  1887  C.  W.  Marsh,  of  De  Kalb,  111.,  in  a  letter  to  The  American 
Field,  said : 

Thirteen  years  a^o  this  spring  I  fenced  In  a  few  acres  of  natural  woodland 
with  a  hit  of  prairie  adjoining  my  residence  lot  for  deer;  the  fence  was  81  feet 
high  and  proportionately  strong.  I  advertised  for  deer,  and  during  the  sMson 
got  a  buck  from  Sioux  City,  caught  In  I>akota;  a  doe  from  Eansas;  soother 
from  Missouri;  and  still  another  from  a  gentleman  In  De  Kalb,  this  last  baring 
been  sent  to  him  when  a  fawn  from  Arkansaa  They  were  all  red  or  Virginia 
deer,  but  showed  considerable  difference  In  size,  fonn,  and  disposition;  and 
they  were  all  tame;  that  Is,  had  been  pets  and  would  hear  handliog;  hence  had 
come  quietly  aud  unharmed  In  their  cageK  These  began  breeding  at  once,  the 
does  dropping  two  fawns  generally.  The  young  deer  were  as  wild  probably  as 
any  la  tlie  forest  at  first,  bnt  as  the  does  were  tame  they  also  soon  became 
quite  tame,  though  not  one  has  ever  submitted  to  handling.  They  were  rugged, 
hearty  fellows,  and  In  course  of  n  few  years  I  had  a  herd  of  over  twenty.  Occa- 
sionally I  kilted  one  for  venison,  and  as  th^  increased  so  Cast  I  caught  and 
gave  a  number  to  friends  and  sold  a  few.  While  the  old  does  lived  the  young 
were  enslly  caught,  as  the  former  would  go  Into  any  cage  or  trap  tor  food  dur- 
ing the  winter  months  and  the  latter  would  follow,  and  although  th«y  would 
iftruggle  fiercely  whoi  caught,  they  gave  tip  and  quieted  down  as  soon  as  bands 
were  removed.  None  were  lost  in  shipping.  In  due  time  the  old  does  died,  and 
nil  of  my  present  herd  except  one  buck  were  dropped  by  does  that  were  bred 
In  the  pnrk.  Apparently  each  succeeding  generation  became  wilder  and  more 
difficult  to  catch,  and  I  have  for  some  few  years  past  thinned  them  out  In  the  fall 
by  shooting  and  marketing  them.  Still,  they  always  amnrer  my  whistle  and 
come  around  me  for  food.     •     •     • 

They  are  hardy,  active,  and  very  shy  of  anything  strange,  but  manifest  strong 
attachment  for  home.  Several  times  during  these  many  years  dogs  have  gottoi 
into  the  park  and  run  some  of  them  out.  When  scared  thus,  nothing  will 
stop  them,  and  they  will  either  go  through  or  over  any  foice — they  bave 
frequently  bounded  over  mine,  8)  feet  high — but  when  out  they  will  usually 
Jump  back  again  of  their  own  volition,  even  though  tliey  had  been  otf  In  the 
woods  or  about  the  park  outside  for  weeks.     In  such  Instances  they  bung 
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arotmd  for  a  time  wAlngan  easy  entnuice  apparmitly  (It  ts  uaeleflB  to  try  to 
itnve  them  In),  and  falling  In  tliat  tbey  tlnally  Jumped  over  or  flmaBbed  tbrongb 
tHe  foice.  When  out  ther  are  verr  wild,  bnt  wben  they  get  In  will  come  np 
for  feed  and  be  as  tame  and  unconcerned  as  befwe. 

As  a  culmination  to  the  increasing  wildness  of  his  herd,  Mr.  Marsh 
found  that  in  capturing  and  crating  deer  which  he  sold  for  stocking 
purposes  he  lost  a  large  per  cent  as  a  result  of  exhaustion  from  their 
struggles."  Mr.  Blagden  relates  a  like  experience  in  shipping  live 
deer  to  purchasers,  but  later  he  overcame  the  difficulty  by  an  ingen- 
ious trapping  device.  Charles  C.  Worthington  uses  a  similar  trap  at 
his  Warren  County  (N.  J.)  preserve. 

In  a  recent  letter  to  the  Biolo^cal  Survey,  Mr.  Worthington  de- 
scribes his  deer  trap  as  follows: 

Aa  a  demand  exists  for  deer  to  be  used  for  tbe  reetocklnE  of  state  lands  anil 
for  eBtabllBhlnK  private  preeervea,  I,  aevernl  years  ago.  b^an  experiments  In 
trapping  them.  It  was  well  known  that  a  wild  deer  caught  In  any  small  In- 
clOBure  of  wire  wUl  kill  himself  In  his  elforts  to  esca|)e,  but  believing  that 
be  would  not  do  this  If  tbe  fence  were  made  In  sucb  a  way  as  to  prevent  bis 
seeing  through  It.  I  constructed  an  oblong  trap,  about  20  feet  wide  and  30  ft4>t 
deep,  of  boards  10  feet  high,  nailed  closely  together,  so  that  nothing  could  be 
seen  through  them.  A  board  door  of  tbe  same  height  and  running  loosely  In 
vertical  grooves  was  fitted  to  one  end,  and  opposite  to  It  a  narrow  board 
passageway  wus  built  Just  high  enough  for  a  deer  to  enter  and  about  0  feel 
long;  at  the  outer  extremity  of  this  passageway  was  placed  a  similar  slldliit; 
door,  big  enough  to  close  tightly  the  end  of  the  passage.  The  main  door  Is 
held  open  by  a  wire  thnt  extends  several  hundred  feet  to  a  blind,  where  tbe 
trapper  stands  concealed.  When  the  snows  are  on  the  gromid,  this  trap  Is 
baited  with  tempting  food,  which  the  deer  Anally  enter  the  trap  to  secure. 
When  It  la  found  that  tbey  enter  tbe  trap  without  hesitation,  a  man  stntlwiB 
himself  on  watch,  iind  at  such  time  as  a  number  of  deer  are  Inside,  drops  tbe 
sliding  door  and  Imprisons  them.  They  are  left  for  n  few  hours  until  their 
flrat  frlgbt  Is  somewhat  allayed.  Then  crates,  Just  large  enough  to  hold  one 
deer,  and  having  only  enough  openings  to  supply  sufficient  ventilation,  are 
placed,  one  at  a  time.  In  front  of  tbe  smaller  sliding  door  at  the  end  of  the 
passage.  The  crates  are  provided  with  a  corresponding  door.  These  being 
raised,  the  deer  are  made  to  enter  the  crates  one  at  a  time,  and  so  are  secured. 
The  men,  during  this  entire  operation,  remain  concealed. 

This  form  of  trap  has  proved  effet-tlve  and  satisfactory  In  every  way.  There 
have  been  caught  In  It  during  the  last  few  years  over  300  deer,  which  have  been 
transferred  to  various  localities  througtiout  the  country  with  a  death  rate  of 
lees  than  4  per  cent  The  trapping  operatlous  have  to  be  discontinued  by  the 
middle  of  February,  owing  to  the  does  being  then  so  heavy  with  fawn  that  any 
attempt  to  crate  and  transfer  them  Is  attended  with  too  much  risk. 

The  game  commissioners  of  Pennsylvania  and  New  Jersey  have  purchased 
numbers  of  these  deer  to  be  liberated  In  varlona  parts  of  their  respective  States. 
The  experiment  of  restocking  districts  from  which  these  animals  disappeared 
long  ago  bas  proven  most  successful  and  popular. 
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WHJ)  DEEB  IN  FBIVATX!  FB^BEBTES. 

In  many  parts  of  the  United  States  private  preserves  have  been 
established  by  either  individuals  or  associations  and  stocked  wilii 
deer  and  other  big  game.  Such  enterprises  have  met  oppo^tion  from 
both  citizens  and  sportsmen,  the  latter  being  frequently  ousted  from 
favorite  hunting  grounds  by  the  fencing  and  posting  of  such  pre- 
serves. The  feeling  against  large  deer  parks  in  America  is  in  part  a 
survival  of  an  Old  World  prejudice  against  them,  but  in  the  main 
results  from  doubt  of  the  wisdom  of  permitting  large  holdings  of 
unproductive  land.  In  a  majority  of  the  States  private  preserves 
are  still  subject  to  all  the  game  laws  of  the  State,  so  far  as  time  and 
manner  of  hunting  in  th«n  are  concerned,  and  thus  the  owners  are 
unable  to  reap  the  full  ecuiomic  advantage  of  their  possession.  While 
these  ccmditions  prevail,  large  game  preserves  are  open  to  the  objec- 
tion that  they  are  sources  of  wealth  which  are  not  fully  utilized. 

A  few  private  preserves  have  been  stocked  with  exotic  game — red 
deer,  wild  boars,  and  the  like — and  in  many  of  them  large  expendi- 
tures have  been  necessary  to  provide  good  sport.  In  some  of  the 
States  the  rights  of  owners  of  such  preserves  to  the  unrestricted  use 
of  the  game  within  them  is  not  clear,  while  such  rights  are  clearly  set 
forth  or  denied  in  the  laws  of  others.  As  long  as  game  within  the 
preserve  is  comparatively  scarce,  owners  will  be  content  to  use  it  in 
strict  conformity  to  the  hunting  laws  of  the  State.  But  when  the 
game  increases  so  as  to  overstock  the  preserve,  or  to  become  a  source 
of  revenue  to  the  promoters,  greater  privileges  will  be  demanded  and 
will  have  to  be  granted,  for  grades  of  domesticity  in  deer  and  elk 
are  not  sharply  drawn,  and  there  is  no  difference,  so  far  as  owner- 
ship is  concerned,  between  those  raised  in  perks  for  venison  and  those 
produced  in  a  fenced  preserve  for  sport. 

Full  recognition  of  private  ownership  in  game  does  not  interfere 
with  the  right  of  the  State  so  to  regulate  its  di^osal  as  not  to  jeopard- 
ize the  preservation  of  wild  game.  Game  r^ulations  must  be  insisted 
upon,  and  the  owners  of  private  preserves  will  usually  be  as  vigilant 
as  anyone  in  helping  to  enforce  them. 

The  increase  of  white-tailed  deer,  when  protected  within  suitable 
large  fenced  preserves,  is  remarkably  rapid,  and  there  is  no  doubt  as 
to  success  in  propagating  them  under  natural  conditions  as  wild 
game.  The  experience  of  a  large  number  of  hunting  clubs  and  indi- 
viduals that  have  stocked  preserves  is  favorable.  In  the  ten  years 
between  1892  and  1902  deer  in  Buckland  Park,  the  Warren  County, 
N.  J.,  preserve  belonging  to  Charles  C.  Worthington,  increased  from 
19  to  about  400  head,  a  number  considered  too  large  for  the  sustain- 
ing capacity  of  the  park.  The  St.  Louis  Park  and  Agricultural  Cwn- 
pany  have  about  1,000  deer  and  400  elk  on  their  large  preserve  in 
Taney  County,  Mo.    About  ax  years  ago  the  Otzinachson  Rod  and 
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Qtin  Club,  of  CliBton  Coanty,  Pa.,  placed  about  90  deer,  mostly  does, 
in  their  4,000-acre  park.  These  have  multiplied  to  nearly  2,000  head, 
and  a  further  increase  of  about  1,000  fawns  was  expected  during  the 
season  of  1908.  These  experiences  in  stocking  large  preserves  with 
deer,  although  highly  successful,  are  probably  not  exceptional. 

EFFECT  OK  QAME  8CPPLT. 

The  effect  of  private  preserves  on  the  supply  of  game  in  the  State 
^lould  not  be  overlooked.  While  they  may  temporarily  restrict  the 
hunting  privileges  of  a  few  citizens,  ultimately  they  become  a  source 
of  game  supply  secondary  in  importance  only  to  state  preserves. 
Already  a  number  of  private  preserves  have  become  overstocked,  and 
game  has  escaped  or  been  turned  out  to  become  the  property  of  the 
people.  Both  deer  and  elk  are  said  to  have  escaped  trotn  the  Corbin 
preserve  in  New  Hampshire  and  from  the  Whitney  preserve  in 
Massachusetts.  The  game  in  the  well-stocked  preserve  of  Dr.  W.  S. 
Webb  in  the  Adirondacks  became  the  property  of  the  State  when,  in 
1903,  the  owner  demolished  the  fences  which  for  many  years  had  sur- 
rounded his  fi,OO0-acre  park. 

Charl^  C.  Worthington  writes,  May  21,  1908,  that  when,  in  1902, 
the  deer  in  his  New  Jersey  preserve  became  too  numerous  to  be  sup- 
ported by  the  acreage  inclosed,  several  wide  gates  were  left  open  for  a 
few  mcHitha  Few  of  the  animals  availed  thunselves  of  the  oppor- 
tunity to  escape.  Mr.  Worthington  says:  "  There  was  little  incentive 
for  them  to  leave  the  inclosure,  and  ^ost  of  those  that  did  probably 
returned  at  the  first  alarm,  their  instinct  directing  them  to  the  in- 
closure  as  a  protected,  safe  retreat.  The  few  that  remained  outside 
have  increased  in  numbers,  until  now  the  region  round  about  for  a 
radius  of  several  miles  is  well  stocked.  While  some  complaint  has 
been  made  by  the  farmers  in  the  neighborhood  that  the  deer  destroy 
some  of  their  grain,  the  general  sentiment  is  in  favor  of  having  the 
laws  for  their  protection  rigidly  enforced." 

The  success  of  private  enterprise  in  propagating  deer  in  inclosures 
is  an  object  lesson  for  state  game  commissions  and  others,  and  sug- 
gests that  the  State  should  undertake  similar  work  for  the  public. 
The  establishment  of  game  preserves  on  public  lands  of  the  State  is 
a  most  important  step  in  game  preservation,  especially  if  the  lands 
are  already  stocked  with  wild  deer.  But  the  further  introduction 
of  breeding  animals  will  hasten  multiplication,  until  the  preserve  be- 
comes a  source  of  game  supply  for  the  surrounding  territory.  While 
more  national  preserves  are  needed,  a  system  of  state  preserves  is  all- 
important  Those  already  established  in  Pennsylvania  and  other 
States  have  proved  highly  useful,  and  it  may  truthfully  be  said  that 
in  every  coointry  that  has  tried  them,  public  game  preserves  have  been 
instrumental  in  increasing  the  game  supply.  CioO'^^lc 
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GAXE  FBOFAGAHOir  AHS  QAME  L&WB. 

The  diief  obstacle  to  profitable  game  propagation  in  the  United 
States  lies  in  the  restrictive  character  of  state  laws  affecting  the  kill- 
ing, sale,  and  transportation  of  game.  Many  of  the  States,  follow- 
ing precedent,  lay  down  the  broad  rule  that  all  the  game  in  the  State, 
whether  resident  or  migratory,  is  the  property  of  the  State.  A  few 
of  them,  notably  Nebraska,  North  Dakota,  and  Tennessee,  except 
such  game  animsls  as  are  "  under  prirate  ownership  legally  acquired." 
A  few  others  encourage  private  ownership  by  providing  means  by 
which  wild  animals  may  be  captured  for  domesticaticKi.  Generally, 
where  private  ownership  of  game  is  recognized  by  law,  the  ri^t  to 
kill  such  game  is  granted,  but  the  owner  is  hampered  by  the  same 
regulations  as  to  season,  sale,  and  shipment  that  apply  to  wild  game. 
One  by  one,  however,  state  legislatures  are  craning  to  rec<^^ize  the 
interests  of  game  propagators  and  to  modify  the  game  laws  to  meet 
the  changed  view. 

TBAKSFOBTATIOV  OF  IiTVX  DEEB. 

Except  in  a  few  States  that  provide  for  the  capture  of  wild  deer 
under  permits,  the  only  source  of  sto<^  for  private  pr^erves  is  tJie 
animals  already  in  captivity.  Hitherto  the  shipment  of  live  deer 
and  elk  from  private  preeerres  has  often  been  permitted  because 
game  wardens  and  others  interested  could  see  no  advantage  from 
interfering,  notwithstanding  that  a  literal  construction  of  the  law 
in  many  States  would  absolutely  fmbid  such  shipments.  Pennsyl- 
vania is  one  of  the  few  States  that  give  owners  of  private  deer  pre- 
serves the  positive  right  to  sell  and  ship  deer  or  fawns  at  any  time 
for  propagating  purposes. 

TBAHSPOBTATION  OF  VBNISON. 

Under  the  license  system  and  within  specified  limitations,  stone  of 
the  States  permit  the  holder  of  a  hunting  license  to  ship  venison 
lawfully  killed  to  his  home  within  or  without  the  State.  The  gen- 
eral transportation  of  venison,  as  well  as  its  export  out  of  the  State 
in  which  it  was  killed,  is  usually  forbidden.  Only  a  few  States 
permit  the  export  of  deer,  and  two  of  them — Delaware  and  Ohio — 
have  no  deer,  so  that  the  animab  are  not  mentioned  in  recent  game 
laws  of  those  States.  The  laws  forladding  export  usually  specify 
deer  or  parts  of  the  carcasses  of  deer;  so  that  the  legal  shipment  of 
live  deer  is  impossible  except  in  States  which  make  pro7isi(m  for  their 
export  for  propagating  purposes. 

Before  1909  the  two  sectitHis  in  the  game  law  of  New  York  refer- 
ring to  the  killing  and  sale  of  deer  specified  "  wild  deer,"  but  in  the 
section  relating  to  transportation  the  word  "  deer  "  was  unqualified. 
The  manner  in  which  this  omission  at  first  affected  the  owner  of  a 
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'  private  preserve  is  illustrated  by  the  decision  rendered  in  1907  in  the 
case  of  Dieterich  v.  Fargo," 

The  American  Express  Company  refused  to  receive  and  transport 
deer  raised  and  killed  in  a  private  preserve  in  Dutchess  County. 
The  owner  of  the  herd,  Charles  F.  IMeterich,  found  it  necessary  to 
kill  some  of  the  bucks  each  year  and  ship  them  to  New  York  for 
sale.  On  the  refusal  of  the  express  company  to  transport  his  venison, 
he  applied  for  a  temporary  injunction  against  its  president,  James 
C.  Fargo,  claiming  that  the  law  prohibiting  transportation  did  not 
apply  to  domesticated  deer.  The  supreme  court  of  New  York 
County,  in  December,  1906,  decided  in  favor  of  Dieterich.  This 
decision  was  reversed  by  the  appellate  division  of  the  supreme  court 
of  the  State,  May  10, 1907,  by  a  majority  of  the  court.  The  opinion 
by  Justice  O'Gorman  was  to  the  effect  that  the  section  of  the  law 
prohibiting  the  transportation  of  deer  from  one  county  to  another, 
and  requiring  express  companies  to  refuse  to  accept  deer  when  not 
accompanied  by  the  owner,  applied  to  domesticated  as  well  as  to  wild 
deer.  The  ^nsportation  of  deer  raised  on  a  private  preserve  was 
held  to  be  subordinate  to  the  police  power  of  the  State.  One  of  the 
dissenting  opinions  held  that  Dieterich  had  the  same  natural  and 
legal  right  to  fence  his  farm  and  devote  it  to  the  propagation  of 
deer  that  he  had  to  use  it  for  raising  cattle  or  sheep. 

To  market  his  deer  in  1908  Mr.  Dieterich  resorted  to  the  novel 
expedient  of  paying  transportation  for  a  number  of  men  in  the  city 
of  New  York  to  go  to  his  country  preserve,  each  shoot  a  deer  and 
accompany  the  carcass  to  market,  as  required  by  the  law.  However, 
the  New  York  court  of  appeals  finally,  February  23,  1909,  reversed 
the  decision  of  the  lower  court  and  held — one  of  the  six  judges  dis- 
senting— that  the  law  concerning  transportation  of  venisrai  did  not 
apply  to  that  from  domesticated  deer  bred  in  confinement,  and  that 
the  owner  of  such  deer  waa  not  restricted  as  to  the  number  he  may 
kill  and  ship  during  the  open  season.  The  law  regulating  transpor- 
tation of  venison  has  recently  been  amended  to  provide  for  shipment 
from  private  preserves. 

As  would  be  expected  by  those  familiar  with  the  history  of  British 
deer  preserves,  the  laws  of  the  various  Canadian  Provinces  are  in 
general  more  liberal  toward  the  owners  of  private  deer  parks.  The 
general  tariff  law  of  Canada  permits  the  export  of  any  home-bred 
deer  under  regulations  made  by  the  Oovernor  General  in  Council. 

EnXINO  DEEB  BAISED  IS  PBIVATX  FJUtXS. 

The  failure  to  except  deer  kept  in  private  preserves  from  the  opera- 
tion of  the  laws  providing  a  close  season  for  wild  deer  prevents 
tiie  owner  of  deer  from  using  the  venison  for  food  in  his  own  family. 
•102N.  T.,  8i]pp.72a 
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He  is  restricted  to  a  very  short  open  season  at  a  time  when,  on  account 
of  the  rut,  the  animals  are  least  desirable  for  food.  If  permitted 
to  sell  the  venison,  even  in  his  own  State  or  county,  he  must  do  it 
during  the  same  limited  period,  when,  owing  to  the  presence  of  wild 
game  in  the  market,  he  may  be  compelled  to  accept  an  extremely  low 
price.  To  make  the  business  of  growing  venison  profitable,  the 
grower  must  be  able  to  choose  his  own  time  for  marketing  the 
product,  as  in  case  of  beef  or  pork. 

SALE  07  VENISON. 

In  more  than  half  the  States  and  Territories  the  sale  of  venison 
from  private  preserves  is  illegal  at  all  times,  and  until  recently  the 
sale  was  illegal  in  nearly  all  the  States.  Several  States  now  forbid 
the  sale  of  venison  produced  within  them,  but  permit  the  sale  of  that 
imported  from  other  States,  a  most  imjust  discrimination  against 
home  industry. 

A  recent  experience  in  Pottawattamie  County,  Iowa,  illustrates 
how  the  law  sometimes  affects  private  ownership  of  deer.  The  facts 
are  gathered  from  newspapers,  but  in  the  main  have  been  verified  by 
correspondence.  J.  Cuppy,  of  Avoca,  owned  a  herd  of  20  deer,  but 
died  a  few  years  ago  without  direct  heirs  and  without  having  made 
provision  for  the  deer,  which  had  escaped  from  their  inclosure.  The 
administrators  could  not  catch  the  animals  nor  lawfully  kill  them. 
The  herd  has  increased  to  nearly  200  head  of  partly  wild  deer.  They 
forage  on  the'  farms  and  gardens  of  the  neighborhood,  doing  scmie 
damage,  especially  to  stacks  of  alfalfa  and  corn  shocks.  No  one  may 
legally  kill  them,  and  prosecutions  promptly  followed  when  the  county 
officials  learned  that  a  few  of  them  had  been  shot  and  converted  into 
venison. 

The  decision  in  the  case  of  the  State  of  Missouri  v.  Weber  (102 
S.  W.,  955)  further  illustrates  the  tendency  of  courts  to  give  a 
literal  interpretation  to  laws  in  order  to  uphold  police  regulations 
concerning  game.  Eight  deer,  from  which  the  evidences  of  sex  had 
been  removed,  were  exposed  for  sale  in  the  Kansas  City  market. 
They  had  been  raised  on  a  stock  farm  in  Henry  County,  and  came 
from  a  tame  herd  which  had  been  in  possession  of  the  owner  for 
twenty-five  years.  They  were  kept  with  cattle  in  a  pasture  sur- 
rounded by  a  high  fence.  The  animals  were  never  hunted,  but  the 
owner  had  been  accustomed  to  kill  several  of  them  every  year  for 
sale  in  the  Kansas  City  market  Defendant  Weber  was  arrtsted  and 
tried  in  the  Jackson  County  criminal  court  in  December,  1906.  The 
defense  was  that  the  law  did  not  refer  to  tame  but  to  wild  deer.  The 
defendant  was  found  guilty,  and  appealed  his  case.  It  was  trans- 
ferred frcHn  the  court  of  appeals  to  the  supreme  court,  which  in  its 
decision  upheld  the  lower  court.    The  court  held  that  the  law  applied 
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to  tame  deer  as  well  as  wild,  and  further  that  the  act  did  not  violate 
the  constitutional  prohibition  of  taking  private  property  for  public 
uses  without  ccnnpensation. 

George  S.  Good,  of  Lock  Haven,  Fa.,  wrote  in  April,  1908,  that 
deer  had  multiplied  90  rapidly  in  the  preserve  belonging  to  the 
Otzinachson  Rod  and  Gun  Club  that  the  annual  increase  would  soon 
reach  about  1,000  animals.  He  thought  the  time  not  far  distant  when 
the  club  would  be  compelled  to  market  or  dispose  of  1,000  deer  each 
year  to  prev«it  overstockiiig  the  preserve.  But  at  that  time  the  law 
of  the  State  did  not  permit  the  club  to  sell  these  animals  except  to 
stock  other  preserves;  neither  could  they  be  killed  except  in  strict 
conformity  with  the  laws  of  the  State  concerning  wild  deer,  Each  of 
the  14  members  of  the  club  or  guests  of  the  club  could  take  one  deer 
in  the  open  season. 

If  the  surplus  animals  from  large  preserves  like  that  just  men- 
tioned could  be  turned  into  venison  and  sold  judiciously,  they  would 
become  a  source  of  steady  revenue.  A  thousand  adult  deer  mark^^ 
when  the  time  is  favorable  should  yield  a  gross  income  of  nearly 
$25,000  a  year.  The  Pennsylvania  legislature  of  1909  passed  a  law 
providing  a  means  by  which  venison  from  private  parks  may  be  sold 
in  the  open  season. 

Attorney-General  Atkinson,  of  Washington,  in  1906,  delivered  an 
opinion  concerning  game  raised  in  captivity,  part  of  which  is  of 
interest  in  this  connection : 

It  is  a  well-known  principle  of  law  tn  States  generally  that  wild  birds  or  ani- 
mals whicb  bare  been  kept  In  captivity  and  bave  become  more  or  leaa  domesti- 
cated, wben  reclaimed  by  the  art  and  power  of  man,  are  tbe  subject  of  qnallfled 
property,  and  are,  as  a  general  rule,  under  the  protection  of  tbe  law  the  same  aa 
any  otber  property,  and  are  at  tbe  disposal  of  tbe  owner  for  using  or  selling 
as  be  desires.  This  seems  to  have  been  tbe  law  for  thousands  of  years  in 
drlUzed  countries,  and  it  would  seem  to  have  been  tbe  sensible  principle  to 
follow ;  for  without  doubt  all  animals  and  birds  were  once  wild  In  fene  natnne 
states  and  by  tbe  application  of  this  principle  all  people  Have  tamed  and 
acquired  domesticity  In  animals  and  fowls  troja  tbe  game  state,  from  elephants 
and  horses  and  cattle  down  to  chickens  and  canary  birda 

It  Is  my  opinion  that  our  laws  In  tbts  State  covering  the  subject  were  in- 
tended by  the  leglBlaturea  to  relate  strictly  to  game,  meaning  animals  and  birds 
In  their  wild,  free,  roving  state,  and  these  statutes  were  not  intended  In  any 
manner  to  limit  or  prevent  any  probable  or  possible  occupation  or  industrial 
development  relating  to  the  growing  and  raising  and  domesticating  of  any 
kinds  of  birds  or  animals  for  food  products  and  tbe  general  use  of  tbe  people. 

STATE  LAWS  THAT  KECOONIZE  FBIVATE  OWNEBSHIF  07  DEEB. 

Recognition  of  the  rights  of  private  ownership  in  deer  and  other 
big  game  is  now  given  in  laws  of  the  States  named  below.  It  will 
be  observed  that  most  of  the  provisions  were  enacted  recently. 

Arkansas. — "  Nothing  in  this  act  shall  be  so  construed  as  to  pre- 
vent any  person  or  persons  from  having  in  their  possessiou  or  buying 
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or  selling  or  shipping  or  any  railroad  from  receiving  for  transpoita- 
tion  any  deer  or  fawn  when  such  deer  or  fawn  is  raised  in  captivity 
for  domestic  purposes  and  is  accompanied  by  an  affidavit  fnsn  the 
raiser  to  this  state  of  facts,"     (Acts  of  1907,  No.  43.) 

Colorado. — No  one  may  maintain  a  private  fish  or  gtune  preserve 
for  profit  without  taking  out  a  license  to  do  so.  Owners  of  licensed 
private  preserves  are  permitted  to  sell  and  ship  deer  or  other  quadru- 
peds, if  the  carcasses  or  live  animals  are  accompanied  by  proper 
invoice  and  a  permit  from  the  state  gam^  and  fish  commissioner.  A 
fee  is  charged  for  the  license  and  for  each  animal  shipped  by  permit. 
(Laws  of  189&,  ch.  98.) 

Florida. — An  act  passed  in  1909  protects  private  preserves  from 
trespass.  Such  preserves  are  limited  to  640  acres,  and  must  be  care- 
fully posted.  The  game  in  them  may  not  be  killed  for  three  years, 
and  thereafter  only  in  compliance  wit^  the  g^ieral  hunting  laws  of 
the  State.     (Ch.  5940.) 

lUinoiB. — ^"  Provided,  that  any  person  who  breeds  and  raises  deer 
for  market,  where  the  same  has  been  bred  and  raised  within  an 
inclosure,  may  kill  and  sell  the  same  from  October  1  to  February  1." 
(Laws  of  1909,  p.  236.) 

/n^/izmi— The  section  against  killing  and  possession  of  game  has 
this  clause:  "  Provided,  that  the  provisions  of  this  section  shall  not 
apply  to  any  person  or  persons  owning  or  having  under  his  domain 
or  control  any  deer,  buck,  doe,  or  fawn  bred  or  raised  in  any  deer 
park."  This  would  permit  sale  of  venison,  but  probably  not  its 
export.     (Laws  of  1907,  ch.  219.) 

Iowa. — The  statutes  declare  it  unlawful  for  any  person  otlia*  than 
the  owner  or  person  authorized  by  the  owner  to  kill,  maim,  trap,  or 
in  any  way  injure  or  capture  any  deer,  elk,  or  goat,  except  when  dis- 
trained as  provided  by  law.  As  Iowa  has  no  wild  deer  except  the 
few  that  have  escaped  from  a  private  herd,  the  sale  of  venison  frcsn 
private  preserves  is  not  prohibited. 

Kentucky. — The  state  law  especially  protects  game  in  par^  from 
poaching  and  trespass.     (Stats.,  sec.  1250.) 

Maine. — The  game  and  fish  commissioners  are  authorized  by  law  to 
grant  permits  to  capture  moose,  caribou,  deer,  and  birds  for  park 
purposes  within  the  State.  This  does  not  permit  the  sale  of  such 
game.     (Rev.  Stat.  1903,  ch.  32,  sec.  40.) 

Massachusetts. — The  owner  may  at  any  time  kill  or  sell  his  own 
tame  deer  kept  tm  his  own  grounds.     (Acts  of  1907,  ch.  307.) 

Michigan. — An  act  passed  in  1909  makes  it  unlawful  to  capture  or 
destroy  deer  kept  within  or  that  have  escaped  from  any  private 
inclosure.     (No.  167.) 

Minnesota. — Persons  who  desire  to  domesticate  deer,  moose,  elk. 
or  caribou  may  secure  a  permit  to  do  so  from  the  state  board  of  game 
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and  fish  commissioners  by  paying  a  tee  of  50  cents  for  each  animal  in 
captivity  and  a  like  fe«  for  each  animal  added  later  by  natural 
increase  or  otherwise.  The  animals  kept  in  captivity  may  be  sold  or 
shipped 'within  or  without  the  State  by  written  permission  from  the 
ctHnmiaBioD.     (Laws  of  1899,  ch.  161.) 

Missouri. — "  Nothing  in  tliis  act  shfUl  be  cmstrued  to  prevent  the 
shipment  of  deer  or  elk,  alive  or  dead,  from  private  preserves,  when 
such  elk  or  deer  are  raised  in  captivity."     (Laws  of  1909,  p.  536.) 

New  Bamvpshire. — ^The  Blue  Mountain  Forest  AssociatioD  may  kill 
elk,  deer,  and  moose  within  the  confines  of  its  game  preser\'e  until 
January  15  of  each  year  and  transport  them  outside  the  State  at 
any  time  when  accompanied  by  a  certificate  from  the  fish  and  game 
commission.     (Pub.  Stat.  1901,  ch.  131,  sec  6.) 

New  York. — Deer  may  be  sold  during  the  open  season,  and  moose, 
elka,  caribou,  and  antelope  from  private  parks  may  be  sold  during  the 
same  period.  Common  carriers  may  transport  animals  into  the  State 
for  breeding  purposes.  The  section  forbidding  transportation  of 
venison  was  recently  (1909)  amended  to  provide  that  it  "  shall  not 
apply  to  domesticated  deer  propagated  in  wholly  inclosed  deer  parks, 
when  shipments  made  from  such  parks  are  accompanied  by  a  permit 
issued  by  the  forest,  fish,  and  game  commission  under  conditions  pre- 
scribed by  the  WMnmissioner."     (Ch.  474.) 

North  Carolina. — Twenty-two  counties  permit  the  owner  and 
keeper  of  an  inclosed  game  reserve,  who  raises  deer  for  use  or  sale,  to 
kill,  sell,  or  use  those  raised  or  kept  in  said  incloaure.  These  laws 
were  passed  in  1907  and  1909. 

North  Dakota. — ^The  state  game  and  fish  board  of  control  is  author- 
ized to  issue  permits  to  breed  or  domesticate  any  of  the  game  birds 
or  animals  mentioned  in  the  law.  An  annual  report  is  required  from 
persons  holding  such  permits,  and  they  may  sell  or  ship  game  within 
or  without  the  State  upon  receipt  of  written  permission  to  do  so  from 
the  board.     (Laws  of  1909,  ch.  128.) 

Oklahoma. — A  section  of  the  law  passed  in  1909  permits  the  sale 
of  domesticated  game  animals  and  birds  within  the  State.  The  law 
is  silent  on  the  subject  of  their  e.\port.     (Ch.  19.) 

Pennsylvania. — The  state  board  of  game  commissioners  may  issue 
propagating  certificates  to  individuals  or  associations  that  desire  to 
raise  deer  or  other  large  game  animals.  The  land  shall  be  inclosed 
by  an  approved  wire  fence  not  less  than  8  feet  high.  All  wild  deer 
must  first  be  driven  from  the  land  under  the  direction  of  a  repre- 
sentative of  the  state  board.  A  careful  account  of  all  game  raised  or 
brought  to  the  preserve  must  be  kept  and  reports  of  any  increase 
made  annually  to  the  board.  Deer  may  be  killed  inside  the  preserve 
and  shipped  only  during  the  open  season  and  for  thirty  days  there- 
after.   They  may  be  shipped  ^ive  for  propagating  purposes  at  any 
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time.  Each  deer  or  carcass  of  deer  shipped  from  the  preserve  must 
bear  a  tag  furnished  by  the  state  board,  by  which  it  may  be  identified 
at  any  time.     (Acts  of  1909,  Ko.  204.) 

South  Dakota, — The  state  game  warden  may  issue  permits  lo  breed 
or  domesticate  deer,  moose,  elk,  caribou,  buffalo,  or  game  birds. 
Annual  reports  are  required  from  holders  of  permits.  On  receipt  of 
written  permission  from  the  game  warden,  any  of  the  animals  held 
in  possession  in  private  preserves  may  be  sdd  or  shipped  within  or 
without  the  State.     {Laws  of  1909,  ch.  240.) 

Vermont. — A  person  may  kill,  sell,  or  dispose  of  deer  which  were 
obtained  without  the  State  and  are  owned  and  confined  by  him  in  a 
park  or  inclosure.     (Pub.  Stat.  1906,  sec.  5326.) 

Wigcojmn.—The  fish  and  game  warden  may  issue  permits  to  breed 
or  domesticate  deer,  moose,  elk,  or  caribou.  A  system  of  marking 
the  animals  in  preserves  established  under  the  permits  is  authorized, 
and  such  animals  may  be  sold  or  shipped  within  or  without  the  State 
upon  receipt  of  written  p^mission  to  do  so  from  the  state  game  and 
fish  warden.  A  tag  identifying  the  animal  by  number  must  accom- 
pany every  carcass  or  part  of  the  carcass  shipped  or  exposed  for  sale. 
(Laws  of  1909,  ch.  525.) 

A  few  other  States  except  from  the  declaration  of  state  ownership 
of  game  that  which  is  "  under  private  ownership  legally  acquired." 
In  the  absence  of  specific  laws  permitting  the  sale  and  export  of  such 
game,  there  is  uncertainty  as  to  how  courts  would  decide  concerning 
the  rights  of  game  propagators  in  these  States. 

BSSOLUTIOHS  BT  THE  AMEaiOAXT  BREEDESS'  ASSOCIATIOH. 

At  the  annual  meeting  of  the  American  Breeders'  Association  held 
in  Washington,  D.  C,  January  28-30,  1908,  the  subject  of  breeding 
game  and  fur  mammals  had  an  important  place  on  the  programme, 
and  at  the  close  of  the  sessions,  January  30,  the  following  preamble 
and  resolution  were  adopted : 

WbereOB  there  are  vast  poselbllltleB  la  our  wild  meat,  fur,  and  game  mammals, 
and  birds,  as  a  baste  for  Btocking  our  private  and  public  forest  reserveB  and 
game  prenerves  witb  a  view  to  tbe  conservatioa  and  fuller  utilliuittou  of  oar 
natural  reeonrces  and  as  a  source  of  blood  to  be  used  In  forming  bybrlds  vritb 
domestic  aaimals;  therefore, 

Retolved,  That  the  American  Breeders'  Association  nrge  the  attention  of  Con- 
gress, of  state  leetslatiires,  sportsmen's  societies,  and  private  parties  to  the 
preservation  of  the  American  bison,  the  various  monbers  of  the  deer  famllj, 
mountain  sbeep,  arctic  foxes,  grouse,  pheasants,  qnal!,  and  other  mammals  and 
birds,  and  the  carrying  out  of  experiments  to  determine  their  wide  use  on  lands 
not  suited  to  domestic  species  and  the  determination  of  their  value  In  the  foun- 
dation of  hybrid  animals  designed  for  production  imder  wild  and  semldomeetl- 
cated  conditions. 
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At  the  annual  meeting  of  the  same  association  held  at  Columbia, 
Mo.,  January  6-8,  1909,  the  following  resolution  was  adopted : 

Retolve^  Ttiat  state  laws  regnlatlng  abootlng,  poBaesslon,  and  baodllng  of 
game  should  be  amended  eo  as  to  permit  the  sale  of  live  game  for  propagatioa 
at  all  times.  Tbat  hand-reared  game  and  game  reared  In  a  wild  state  by  breed- 
ers (Including  farmers)  should  be  distinguished  by  law  bo  tbat  such  preserved 
game  can  be  sold  legally  under  state  regulations,  except  during  the  breeding 
seascHi. 

RTmnffART 

The  foregoing  informatim  relating  to  the  raising  of  deer,  elk, 
and  other  large  game  animals  in  conSnement  may  he  briefly  summar- 
ized in  the  following  conclusions : 

The  rearing  of  wild  game  mammals,  both  native  and  introduced, 
offers  a  promising  field  for  experiment,  as  well  as  for  the  practical 
investment  of  capital. 

The  Bocky  Mountain  elk  and  the  Vii^nia  deer  can  be  reared  suc- 
cessfully and  cheaply  under  different  conditions  in  regard  to  food 
and  climate,  as  has  been  proved  by  many  successful  experimente.  The 
complete  domestication  of  either  species  is  a  possibility  which,  if 
realized,  would  be  a  source  of  lasting  benefit  to  the  world.  With 
proper  encouragement,  the  production  of  venison  from  both  elk  and 
deer  can  be  made  profitable  industries  on  lands  unsuited  for  cattle, 
horses,  or  sheep.  The  rearing  of  both  species  for  stocking  parks  and 
game  preserves  would  for  a  time  be  even  more  profitable  than  the 
production  of  venison. 

Instead  of  hampering  breeders  by  restrictions,  state  laws  should 
be  modified  so  as  to  encourage  the  raising  of  deer  as  a  source  of  wealth 
to  the  individual  and  the  State.  Safeguards  against  the  destruction 
and  sale  of  wild  deer  for  domesticated  deer  are  necessary.  For  this 
purpose  a  system  of  licensing  private  parks  or  of  inspecting  and 
tagging  or  otherwise  marking  live  animals  or  carcasses  sold  or  shipped 
is  recommended. 

It  is  believed  that  with  proper  encouragement  much  of  the  other- 
wise waste  land  in  the  United  States  may  be  made  to  yield  printable 
returns  from  the  production  of  v^son,  and  that  this  excellent  and 
nutritious  meat,  instead  of  being  denied  to  99  per  cuit  of  the  popula- 
tion of  the  country,  may  becnne  as  common  and  as  cheap  in  our 
markets  as  mptton. 
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LEHER  OF  TRANSMITTAL 


U.  S.  Depabthent  op  Agbicui-TURB, 

Biological  Survey, 
Washington,  D.  C,  December  S3, 1910. 
Sir:  I  have  the  honor  to  transmit  herewith  for  publication  as 
Bulletin  No.  37  of  the  Biological  Survey,  a  report  on  the  Food  of  the 
Woodpeckers  of  the  United  States,  by  F.  E.  L.  Beal,  assistant,  Bio- 
It^cal  Survey.  The  diminished  supply  of  timber  and  its  greatly 
increased  cost  render  the  conservation  of  our  remaining  forests 
exceedingly  important.  It  has  been  estimated  that  within  the 
United  States  insects  destroy  trees  and  lumber  to  the  value  of  upward 
of  tlOO,000,000  annually.  As  boring  insects  are  the  natural  enemies 
of  trees,  so  birds  are  their  natural  allies.  Of  all  birds  that  further  the 
welfare  of  the  forest,  woodpeckers  are  the  most  importantj  many  of 
them  indeed  being  specially  adapted  to  dig  into  wood  in  order  to 
reach  insect  larvsa  safe  from  all  other  enemies.  While  most  wood- 
peckers are  thus  highly  beneficial,  the  sapsuckers  are  injurious,  since 
they  subsist  to  a  considerable  extent  on  the  cambium  or  inner  bark 
of  trees.  This  bulletin  is  meant  to  serve  a  practical  end  by  describ- 
ing the  food  habits  of  the  severnl  species,  and  by  pointing  out  the 
extent  to  wliich  each  is  beneficial  or  injurious,  so  that  the  forester, 
the  farmei',  and  the  orchardist  may  know  friend  from  foe. 
Respectfully, 

H.  W.  Henshaw, 
Chief,  Bidogical  Survey. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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INTZtODTTCnON. 

During  the  last  few  decades  much  interest  has  been  aroused  in  the 
preservation  and  extension  of  forest  areas  within  the  United  States, 
and  large  sums  of  money  have  been  spent  on  our  National  Forests. 
Meanwhile  scientists  have  been  studying  means  to  combat  the  insect 
enemies  of  forests,  which  in  some  cases  have  threatened  the  total 
destruction  of  large  tracts.  There  is  probably  no  species  of  land 
plant  that  has  not  at  least  one  insect  enemy,  and  the  trees  of  the  forest 
furnish  food  and  homes  for  legions.  In  the  Fifth  Report  of  the  United 
States  Entomological  Commission  over  400  species  of  insects  are 
reported  to  feed  on  the  oak,  and  the  opinion  is  expressed  that  this 
number  is  far  below  the  total.  In  the  same  work  about  SO  speciea 
are  said  to  feed  on  the  elm,  170  on  the  hickory,  41  on  the  locust,  100 
on  the  maple,  105  on  the  birch,  186  on  the  willow,  and  165  on  the 
pine;  and  in  each  case  the  list  is  confessedly  incomplete. 

On  this  point  Dr.  Hopkins  has  said : 

The  icaulu  of  investigation  lead  to  the  conclusion  that  the  annual  loea  from  insect 
work  on  forest  trees,  and  their  crude  or  finished  products,  amounts  to  at  least 
(100,000,000. 

No  period  in  ihe  life  history  of  a  tree  is  exempt  from  insect  attack,  and  every  part, 
from  the  smallest  rools  to  ttie  terminal  buds,  leaves,  flowers,  and  fruit,  may  be  infested 
by  one  or  many  species.  The  seed  in  the  ground,  the  tender  ehools  of  both  roots  and 
stems,  and  the  young  seedling  to  the  matured  tree,  may  be  attacked  by  special  ene- 
mies which  injure  or  destroy  different  parts  of  the  entire  plant.  In  fact,  living,  dis- 
eased, dead,  or  decaying,  a  tree  may  be  the  home  of  hundreds  of  species  and  thousands 
of  individuals  of  insect  life.' 

Wherever  the  Dendrocbmiu  beetles  have  been  found  in  standing  timber,  the  work 
of  woodpeckers  has  been  more  or  less  common,  and  in  some  trees  quite  a  large  percent^ 
age  of  the  beetle  broods  has  been  destroyed  by  the  birda.  The  evidence  gathered  in 
Maine  a  few  years  ago  indicates  quite  conclusively  that  the  birds  were  rendering  a 
most  valuable  service  as  a  natural  check  to  the  multiplication  and  deetructive  work  of 
the  cBstcm  spruce  beetle.  The  work  of  birds  is  common  in  sections  where  species  1 
[DendrocloTiui  brevicomii],  9  [D.  wionttcote],  and  10  \D.  ptmtterwa;],  and  other  western 
species  are  prevalent.  Yet  birds  evidently  render  the  greatest  service  where  hut  few 
trees  are  being  killed,  aince  tlieiicoacentiated  work  may  prevent  an  abnormal  increase 
of  the  beetles;  but  where  many  hundreds  or  thousands  of  trees  are  being  killed,  the 
limited  number  of  birds  can  have  little  or  no  effect.  Therefore,  while  the  birds  are 
among  the  foresters'  valuable  friends,  they  can  not,  even  with  the  utmoet  protection, 
always  be  relied  upon  to  protect  the  forest  from  its  ei 


>  From  niHnuscrlpt  of  lecture  on  Total  Insects  and  Tli«lr  DeiCnuitlvs  Work,  by  Dr.  A.  D.  HopldnB,  In 
cSarge  of  Forest  Imeei  Inveslliratlo'L'',  BureBu  ol  Entomology,  U.  S.  Dapt.  Auric. 
■  UopUns.A.  D.,  Bull.  H3,  Bureau  el  EnWniDlocy,  U.S.  Depl.AEilc.,  Part  I,  pp.  Z7'28,IKie. 
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From  these  considerations  it  b  at  once  apparent  how  important 
must  be  any  agency  that  restrains  or  limits  this  great  anuy  of  tree 
destroyers.  Of  all  birds  that  further  the  welfare  of  trees,  whether 
of  forest  or  orchard,  woodpeckers  are  the 
most  important.  The  value  of  their  work 
in  dollars  and  cents  is'  impossible  to  cal- 
culate, but  careful  study  of  their  food  in 
both  field  and  laboratory  has  brought  out 
many  facts  of  practical  importance. 

Woodpeckers  are  essentially  arboreal  in 
their  habits  and  obtain  the  greater  part  of 
their  food  from  trees.  Thdr  physical  con- 
formation eminently  adapts  them  to  this 
mode  of  hfe.  Their  legs  are  rather  short 
and  stout,  and  the  toes  are  furnished  mth 
strong,  sharp  claws.  With  the  exception 
of  the  genus  Picmdes,  all  North  American 
woodpeckers  have  four  toes,  two  of  which 
point  forward  and  two  backward.  To 
further  aid  in  maintaining  themselves  on 
the  trunks  of  trees,  their  tails  are  com- 
posed of  stiff  feathers  terminating  in  sharp 
spines,  which  can  be  pressed  against  the 
bark  and  so  serve  as  a  prop  to  hold  the  bird  in  an  upright  position 
while  it  is  at  work.  Woodpeckers  are  thus  enabled  to  cUng  easily 
to  the  trunks  and  branches  and  to  strike  effective  blows  with  their 
beaks  upon  the  bark 
or  wood 

As  much  of  the  food 
of  woodpeckers  is  ob- 
tained from  so  lid  wood, 
Nature  has  provided 
most  of  them  with  a 
stout  beak  having  a 
chisel  -  shaped  point, 
which  forms  an  ex- 
ceedingly effective 
wood-cutting  instru- 
ment. But  the  most  ' 
peculiar  and  interest- 
ing point   in  the  anat-             Flo.a,-^pedaldevdopm«.t  or  tongue*  of  woodj-clcr^ 

omy  of  these  birds  is  the  tongue.  This  is  more  or  less  cylindrical 
in  form  and  usually  very  long  (fig.  1,  o).  At  the  anterior  end  it 
generally  terminates  in  a  hard  point,  with  more  or  less  barbs  upon 
the  sides  (fig.  1,  J).     Posteriorly  the  typical  woodpecker  tongue  is 


— Tongufs  of  woodpBok*" 
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extended  in  two  long,  slender  filaments  of  the  hyoid  bone  whicTi  curl 
up  around  the  back  of  the  skull  and,  while  they  commonly  stop 
between  the  eyes,  in  some  species  they  pass  around  the  eye  (fig.  2,  h), 
but  in  others  enter  the  right  nasal  opening  and  extend  to  the  end  of 
the  beak  (fig,  2,  a).  In  this  last  case  the  tongue  is  practically  twice 
the  length  of  the  head.  Posteriorly  this  organ  is  inclosed  in  a  muscu- 
lar sheath  by  means  of  which  it  can  be  extruded  from  the  mouth  to 
a  considerable  length,  and  used  as  a  most  efTective  instrument  for 
dislodging  grubs  or  ants  from  their  burrows  in  wood  or  bark.  Hence, 
while  most  birds  have  to  be  content  with  such  insects  as  they  find  on 
the  surface  or  in  open  crevices,  the  woodpeckers  devote  their  energies 
to  those  larvEB  or  grubs  which  are  beneath  the  bark  or  even  in  the 
heart  of  the  tree.  They  locate  their  hidden  prey  with  great  accuracy 
and  often  cut  small  holes  directly  to  the  burrows  of  the  grubs.    In 


Vto.  3.— Wood  from  whLdi  wDodpediar  bu  exliscted  InaMt. 

figure  3  the  grub  had  eaten  a  burrow  through  the  heart  of  a  maple 
sapling,  but  its  position  was  accurately  determined  by  the  bird,  which 
then  cut  through  the  solid  live  wood  xmtil  it  reachec!  the  burrow  and 
extracted  the  insect. 

In  the  United  States,  exclusive  of  outlying  possessions,  there 
are  about  45  species  and  subspecies  of  this  family,  most  of  which  are 
of  decided  economic  importance.  As  a  family  they  are  much  less 
migratory  than  most  other  birds,  and  a  majority  of  the  species  occupy 
the  some  range  throughout  the  year,  which  adds  materially  to  their 
value  to  farmers.  Their  food  consists  so  largely  of  wood-boring 
grubs,  hibernating  insects,  and  insects'  eggs  and  pupa  that  their 
supplies  do  not  fail  even  in  the  coldest  weather. 

The  present  paper  is  based  upon  the  examination  of  3,453  stom- 
achs of  Woodpeckers  representing  16  species  and  nearly  twice  as 
many  subspecies,  taken  in  all  parts  of  the  United  States,  with  a  few 
from  Canada.    In  the  following  table  the  species  are  arranged  in  the 
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order    of    the    average  amount  of  animal  food  contained  in  their 
stomachs. 
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It  is  not  probable  that  these  relations  are  absolute  in  every  case. 
The  position  of  Spkyra})■ic^^s  ruber  above  the  two  species  of  Colaptes 
is  perhaps  accidental,  and  the  examination  of  a  few  stomachs  more  or 
less  would  be  hkely  to  change  slightly  the  relative  positions.  The 
vegetable  food,  of  course,  stands  in  an  inverse  ratio  to  the  animal. 
Mineral  matter  (sand)  is  not  taken  largely  by  woodpeckers.  The 
most  is  found  in  the  stomachs  of  the  flickers,  but  it  is  probably  picked 
up  accidentally  with  ants,  of  which  these  birds  eat  great  numbers. 
Ants  constitute  the  largest  item  of  animal  food — 28.41  per  cent, 
considerinf^  the  whole  16  species  collectively — and  are  actually  the 
largest  item  in  the  stomachs  of  8  species.  The  Williamson  sapsucker, 
the  red-cockaded  woodpecker,  and  the  two  flickers  take  the  highest 
rank  in  this  respect.  Beetles  stand  ne:tt  in  importance,  and  amount 
to  20.42  per  cent.  These  two  items  together  form  nearly  half  the 
food.  The  remainder  of  the  animal  food  is  composed  of  insects, 
with  a  few  spiders,  millepeds,  and  sowbugs,  and  occasionally  a  sala- 
mander, tree  frog,  lizard,  or  snail.  In  the  following  table  is  given  the 
average  percentage  of  ants  and  beetles  in  the  stomach.  The  species 
are  arranged  in  the  order  of  their  rank  as  ant  eaters. 
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If  the  16  species  of  woodpeckers  herein  discussed  were  arranged 
in  the  order  of  their  usefuhiess  according  to  their  food,  they  would 
stand  about  as  at  top  of  page  10,  except  that  the  3  species  of  Sphy- 
rapicus,  owing  to  their  sap-sucking  propensities,  might  be  placed 
at  the  foot  of  the  column.  It  is  unfortunate  that  so  few  stomachs 
of  the  three  or  four  species  nearest  the  top  have  been  received,  but 
probably  those  examined  were  in  no  way  exceptional.  The  2 
species  of  Picoides  are  among  the  most  useful  birds,  especially  in  the 
forest,  of  which  they  are  preeminently  the  conservators.  More  than 
60  per  cent  of  the  animal  food  of  these  two  birds  consists  of  the  larvsB 
of  wood-boring  beetles,  which  they  dig  from  the  bark  and  wood  of 
trees.  The  two  species  Dryobates  pubesceris  and  D.  viUosv^  do  not 
fall  far  behind  in  this  good  work,  and  several  others  eat  very  appre- 
ciable quantities  of  wood  borers.  Among  the  beetles  eaten  by  the 
different  birds  are  naturally  some  useful  species,  such  as  the  preda- 
ceous  ground  beetles  (Carabidse)  or  tiger  beetles  (Cicindelidse) .  The 
redhead  eats  useful  beetles  to  the  extent  of  7.34  per  cent  of  its  diet, 
the  Lewis  woodpecker,  with  6.7  per  cent,  stands  next  on  the  list  of 
offenders  in  this  respect,  followed  by  the  red-shafted  flicker  with 
3.9  per  cent,  and  the  eastern  flicker  with  less  than  2  per  cent.  No 
other  species  had  eaten  so  much  as  1  per  cent  of  these  beetles.  What- 
ever sins  woodpeckers  may  commit,  the  destruction  of  useful  beetles 
is  not  gne  of  them. 

Nearly  all  the  vegetable  food,  except  a  few  seeds,  including  some 
grain,  can  be  included  under  three  items — fruit,  cambium,  and  mast. 
The  greatest  interest  attaches  to  the  cambium,  which  is  a  jellylike 
substance  found  just  under  the  bark  of  growing  trees  and  from  which 
both  wood  and  bark  are  formed.  The  smaller  species  of  wood- 
peckers have  been  accused  of  pecking  the  bark  from  fruit  and  forest 
trees  to  an  injurious  extent  in  order  to  get  this  substance.  While 
nearly  all  members  of  the  family  eat  some  cambium,  the  only  ones 
that  really  do  mucli  harm  by  the  habit  appear  to  be  the  yellow- 
bellied  sttpsucker  {Sphyrapicus  varitui)  and  others  of  the  same  genus. 
With  the  yellow-bellied  sapaucker  cambium  amounts  to  about  17  per 
cent  of  the  annual  food  and  in  April  reaches  48  per  cent.  As  the 
substance  is  often  semifluid,  probably  much  passes  almost  immedi- 
ately out  of  the  stomach,  leaving  only  the  harder  and  less  easUy 
digested  part,  so  that  a  much  laiger  amount  is  eaten  than  is  shown 
by  stomach  examination. 

In  obtaining  the  cambium  the  bird  sometimes  denudes  the  tree  of 
its  bark  over  a  considerable  area,  and  so  ruins  it  for  any  economic 
use  except  fuel;  at  other  times  a  series  of  single  punctures  are  made 
in  lines  extending  around  the  tree,  and  as  new  layers  of  wood  grow 
over  these,  the  indentation  at  each  puncture  becomes  less  and  less 
pronounced.     If,  after  some  years,  this  timber  be  cut  and  sawed, 
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a  tangential  or  circular  cut  across  the  punctures  gives  a  bird's-eye 
appearance  very  similar  to  that  which  Nature  produces  in  some 
maples.  A  radial  cut  through  the  punctures  gives  the  curly  look 
often  found  in  many  woods.  It  frequently  hapfiens,  however,  that 
water  enters  at  the  punctures  and  causes  a  slight  decay,  which  usually 
disfigures  the  wood  by  making  a  dark  stain,  though  occasionally  the 
effect  is  ornamental. 

With  the  possible  exception  of  the  crow,  no  birds  have  been  subject 
to  BO  much  adverse  criticism  as  the  woodpeckers.  When  they  are 
seen  scrambling  over  fruit  trees  and  fresh  holes  are  found  in  the  bark, 
it  is  concluded  that  they  must  be  doing  harm.  But  woodpeckers, 
except  a  few  species,  rarely  disfigure  a  healthy  tree,  but  when  they 
find  a  tree  infested  by  wood-boring  larvte,  they  locate  the  insects 
accurately,  draw  them  out,  and  devour  them.  If  in  succeeding 
years-  the  burrows  formerly  occupied  by  the  larvte  are  used  by  a 
colony  of  ants,  they  in  turn  are  dug  out  and  destroyed. 

The  following  are  samples  of  testimony  by  Dr.  Hopkins  and  other 
eminent  entomologists  to  the  persistent  and  effective  work  of  wood- 
peckers in  destroying  wood-boring  beetles  and  other  insect  enemies 
of  trees: 

As  hsB  already  beea  stated,  woodpeckers  are  the  most  important  enemies  of  the 
baik  beetle,  and  appear'to  be  of  inestimable  value  to  the  spruce-timber  int«reata  of 
the  Northeast.  Indeed,  I  feel  confident  that  in  the  many  hundreds  of  infeeled  trees 
eiuimined  at  leaat  one-halt  of  the  beetles  and  their  young  had  been  destroyed  by  the 
birds,  and  in  many  caeee  it  wtta  evident  that  even  a  greater  proportion  had  perished 
from  this  cause  alone. 

Estimating  100  beetles  to  the  square  foot  ot  bark  in  the  average  infested  tree,  and 
an  avenge  of  GO  square  feet  of  infested  bark,  it  is  poeeible  for  each  tree  to  yield  an 
average  of  6,000  individuals;  100  treen,  600,000,  and  bo  on.  It  ia  therefore  plain 
that,  if  one-half  or  two-thirds  of  this  number  are  destroyed  by  the  birds  and  other 
enemies,  the  amount  of  timber  the  remainder  can  kill  will  be  lessened.  This  is  all 
the  more  apparent  when  it  is  remembered  Utat  it  is  only  when  the  beetlee  occur  in 
great  numbers  that  they  can  overcome  the  resistance  of  the  living  treee,' 

Birds  contribute  their  share,  also,  in  destroying  larvee  and  pupte.  The  work  of 
woodpeckers  was  found  upon  most  of  the  trees  which  had  been  killed  by  DendrocUmui 
brevkomia,  and  these  birds  had  evidently  destroyed  a  luge  percentage  of  the  insects 
in  some  of  the  trees.' 

As  natural  enemies  of  this  insect  [the  maple  borer,  Plagwnotut  (peetonu]  it  is  prob- 
able that  various  species  of  woodpeckers  render  the  greatest  eervKe.  At  Huntington, 
Mass.,  I  have  seen  the  hairy  woodpecker,  the  downy  woodpecker,  and  the  flicker 
feedii^  upon  white  larvte  taken  from  beneath  the  bark  of  maples  tnfeet«d  by  this 

Woodpeckers  do  much  good  by  hammering  holes  in  the  bark  of  infested  cottonwoods 
and  devouring  the  youi^  carpenter  worms  [larvte  ol  Cottvs  populi\.  We  certainly 
ought  to  protect  these  feathered  friends  of  ours  instead  of  allowing  every  small  boy  in 
the  country  to  shoot  them  whenever  he  pleases.* 

1  rioplilna,  A.  D.,  Bull.  28  (new  ser),  Dtvlsion  of  EnlomoloKr,  TI.  S.  Depl.  AfTic,  pp.  23,  2S-28,  IWI. 
•Webb,  J,  L.,  Bull.  5fi,  Part  n.BiimiiiQlEniomolDgy,  U.S.  Dept.  Agrlc.,p.  27,1B(«. 
'  KItklBlId,  A.  II.,  In  Mail.  Crap  Heport  [or  Junu,  1837,  p.  Si,  18»7. 
'DoUa,  S,  B.,  BqU.  49,  Nevada  Atrlo.  Ezper.  Sta.,  p.  12,  IWO. 
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I  have  found  no  parasite  of  tbis  larva  [Eepiabu  aryenUomaei^atuti,  but  I  have  seen 
that  the  woodpeckera  are  its  deadly  foes.  In  April,  1866,  I  had  a  favorable  oppor- 
tunity to  search  for  the  borei  and  was  astonished  at  the  scores  removed  by  these  birdB. 
They  often  drill  through  a  deep  layer  of  wood;  often  two  holes  are  made  one  above 
the  other,  the  purpose  being  obvious.  The  monel  ie  evidently  located,  or  its  burrow 
rather,  by  sounding,  aa  I  noticed  many  instances  in  which  a  tow  of  punctures  ei^- 
rounded  the  base  of  the  alder.  The  deetroyers  are  somelimeB  mistalien,  for  I  found 
their  drillingH,  evidently  made  in  search  of  this  larva,  in  sound  wood  in  which  there 
ynn  no  borers,  but  theee  were  few  compared  with  the  successful  trials. 

Is  it  the  activity  of  theee  birds  that  prevents  the  abundance  in  the  forests  of  certain 
boren,  e.  g.  Aegeria  aeemi,  whilst  the  same  insect  is  often  destructively  abundant  In 
the  ornamental  maplee  of  cities  and  villages?  ' 

HAIB.T  WOODFEQKBIL 

(DryobcOet  vUUmu  aahepp.) 

The  hury  woodpecker  (frontispiece),  in  one  or  another  of  its  variouB 
forniB,  inhabits  the  whole  of  temperate  North  America,  but  is  rare 
over  some  extensive  areas.  It  is  a  rather  restless,  noisy  bird,  as  com- 
pared with  its  smaller  relative,  the  downy,  and  makes  itself  conspicu- 
ous by  loud  calls  and  rapid  flights  from  tree  to  tree.  It  is  eminently 
arboreal  in  its  habits  and  gets  most  of  its  food  from  trees.  While 
sometimes  found  in  the  midst  of  a  dense  forest,  it  prefers  the  outer 
edge  of  the  woodland  or  groves  or  orchards.  In  the  latter  it  is  quite 
at  home,  especially  if  the  trees  be  old  and  neglected,  for  then  they 
usually  offer  decayed  knots  and  Umbs  where  wood  borers  establish 
their  colonies.  The  bird  is  not  migratory,  unless  within  very  narrow 
limits,  and  where  it  occurs  at  all  can  usually  be  found  the  year  round. 
It  nests  in  a  cavity  which  it  excavates  in  a  partly  decayed  trunk  or 
branch.  While  often  seen  in  the  orchard,  the  hairy  does  not  go  there 
for  fruit.  More  than  three-fourths  of  its  food  consists  of  animal 
matter,  and  less  than  a  fourth  of  the  remainder  is  fruit,  mostly  of 
wild  species. 

In  the  investigation  of  the  food  of  the  hairy  woodpecker  detailed 
below,  382  stomachs  were  examiDed.  They  were  obtained  from  33 
States  and  Territories,  the  District  of  Columbia,  and  Canada,  and 
were  taken  in  every  month  of  the  year.  They  undoubtedly  embrace 
all  the  recognized  subspecies,  but  as  some  of  them  were  collected  before 
all  the  forms  had  been  defined,  they  can  not  now  be  distingiiislied. 
However,  as  the  food  of  the  various  subspecies  does  not  differ  mate- 
rially, the  species  has  been  treated  as  a  whole.  In  the  first  analysis 
the  food  divides  into  77.67  per  cent  of  animal  matter  and  22.33  of 
vegetable.  The  animal  food  consists  of  insects,  with  a  few  spiders 
and  millepeds;  the  vegetable  part  is  made  up  of  fruit,  seeds,  and  a 
number  of  miscellaneous  substances.  This  ratio  of  animal  to  vege- 
table does  not  vary  greatly  during  the  year,  the  greatest  difference 
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occurring  in  June,  whea  the  stomachs  show  90  per  cent  of  animal  to 
10  per  cent  of  vegetable  food.  There  is,  however,  no  regular  increase 
or  decrease  as  the  seasons  chai^,  such  as  is  noted  in  birds  that  sub- 
sist upon  flying  insects  and  summer  fruits.  The  wood-boring  larvie 
upon  which  this  bird  so  largely  feeds  can  be  obtained  at  all  times  of 
the  year,  and  the  same  is  true  of  most  of  the  vegetable  food. 

Animdlfood. — ^The  largest  item  in  the  annual  diet  of  the  hairy 
woodpecker  consists  of  the  larvie  of  cerambycid  and  bupreatid  beetles, 
with  a  few  lucanids  and  perhaps  some  other  wood  borers.  Tliese 
insects  constitute  over  31  per  cent  of  the  food  and  are  eaten  in  every 
month  of  the  year.  The  greatest  amount  is  taken  in  December,  when 
it  reaches  41  per  cent  of  the  whole;  and  in  May,  the  month  of  least 
consumption,  it  still  amounts  to  over  21  per  cent.  Tliis  shows  how 
earnest  these  birds  are  in  their  efforts  to  procure  tliis  kind  of  food. 
In  summer,  insects  and  small  fruits  abound — enough  to  satisfy 
appetite  and  in  variety  apparently  suited  to  every  taste — but  the  birds 
still  search  for  and  obtain  these  wood-boring  grubs  to  the  extent  of  a 
fifth  or  more  of  their  daily  food,  at  the  cost  of  hours  of  hard  labor  in 
digging  them  from  the  tree.  One  stomach  contained  100  of  these 
larvsp  and  83  and  50,  respectively,  were  taken  from  two  others.  Of 
the  382  stomachs,  204,  or  53  per  cent,  contained  these  grubs,  and  27 
of  them  held  no  other  food.  Other  beetles  amount  to  ii  little  more 
than  0  per  cent.  They  are  distributed  araont^  a  number  of  families, 
but  are  nearly  all  more  or  less  harmful. 

Weevils  (Rhynchophora),  or  snout  beetles,  aggregate  a  Uttle  more 
than  3  per  cent,  and  are  mostly  represented  by  the  curcuhos  (Cur- 
cuHonidse)  and  engraver  beetles  (Scolytidaj).-  One  of  the  former, 
DorytoTmts  muddus,  seems  to  be  a  favorite,  as  it  was  found  in  a  num- 
ber of  stomachs,  of  which  one  contained  109  and  another  63  indi- 
viduals. The  engravers  were  found  in  18  stomachs.  One  contained 
50  adults  and  25  larvw;  another,  21  adults  and  10  larvte.  They  were 
of  such  species  as  Tamicus  cidatus  and  Polygraphua  rvfipennia.  Of 
the  latter,  17  individuals  were  taken  from  one  stomach.  A  few  cara- 
bids,  or  predaceous  ground  beetles,  were  also  found.  The  average 
amount  of  these  useful  insects  consumed  is  sixty  one-hundredths  of 
1  per  cent  (0.60).  The  month  of  greatest  consumption  is  March, 
when  they  are  eaten  to  the  extent  of  2.46  per  cent  of  the  whole  food. 
Evidently  this  bird  does  little  harm  by  eating  useful  beetles. 

Ants  stand  second  in  importance  in  the  diet  of  the  hairy  wood- 
pecker. Tliey  amount  to  a  little  more  than  17  per  cent,  and  are 
eaten  in  every  month.  In  January,  which  is  the  month  of  greatest 
consumption,  they  reach  more  than  27  per  cent  and  nearly  the  same 
in  February.  They  are  apparently  eaten  the  least  in  November, 
when  they  aggregate  somewhat  more  than  10  per  cent,  but  this  may 
be  accidental,  as  both  October  and  December  show  higher  percent- 
ages and  July  practically  the  same.    In  a  general  way  these  insects 
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are  eaten  most  in  winter  and  early  spring,  but  every  month  has  a 
good  percentage.  Hymenoptera  other  than  ants  are  taken  very 
irregularly  and  in,  small  quantities.  In  September  somewhat  more 
than  5  per  cent  were  eaten,  but  stomachs  taken  in  May  and  December 
contained  none  at  all,  and  the  average  for  the  year  is  but  a  little  more 
than  1  per  cent.  In  one  stomach  were  found  sawfly  larvte,  insects 
which  do  not  appear  to  be  eaten  extensively  by  birds. 

Caterpillars  are  the  next  most  important  item  of  the  hairy's  food. 
They  amount  to  a  little  less  than  10  per  cent,  and  were  found  in 
every  month.  The  greater  number  were  taken  in  August,  when  they 
aggregated  nearly  19  per  cent,  while  March  showed  the  least,  a  little 
Jess  than  2  per  cent.  Many  of  them  were  wood-boring  species  dug 
out  from  the  wood,  like  the  beetle  larvse.  Prof.  F.  M.  Webster  states 
that  he  has  seen  a  hairy  woodpecker  successfully  peck  a  hole  through 
the  parchmenHike  covering  of  the  cocoon  of  a  Cecropia  motli  and 
devour  the  contents.  On  examining  more  than  20  cocoons  in  a 
grove  of  box  elders,  he  found  only  2  uninjured. 

Bugs  (Hemiptera)  are  evidently  not  a  favorite  food,  as  they  were 
found  only  to  the  extent  of  2.41  per  cent  for  the  year.  June  ap- 
pears to  be  the  month  of  greatest  consumption,  with  somewhat  less 
than  8  per  cent,  but  four  months  show  none  at  all,  and  bugs  are  very 
irregularly  distributed  through  the  rest  of  the  year.  Plant-Uce 
(aphids)  were  found  in  2  stomachs  and  scales  in  4.  One  of  the 
latter  was  identified  as  the  cherry  or  plum  scale  (Eulecanium  cera- 
sifex).  Orthoptera,  that  is,  grasshoppers,  crickets,  and  cockroaches, 
are  rarely  eaten  by  the  hairy.  A  few  eggs,  probably  those  of  tree 
crickets,  and  the  egg  cases  (ootheca)  of  cockroaches,  constitute  tlie 
bulk  of  this  food.  These  with  a  few  miscellaneous  insects  amount  to 
a  little  more  than  2  per  cent  for  the  year.  Spiders  with  their  cocoons 
of  eggs,  including  one  jointed  spider  (SoIpugida;),and  a  few  millepeds, 
were  eaten  to  the  extent  of  about  3.5  per  cent,  which  completes  the 
quota  of  animal  food. 

The  following  is  a  list  of  insects  identified  in  the  food  of  the  hairy 
woodpecker: 


AgOTtoderui  pallipet.  NyctobaUi  petmsylvanica. 

Ipt/aieiatwi.  Upis  ceramboiilta. 

Mehnotvt  eribruxllit.  BoUlolhenia  bi/urcut, 

Chrymbotkris  ep.  Bolelophagut  coHicola, 

Cymaladera  undutata.  Dendroidta  sp. 

LachnolUma  ep  Doryltxmut  mucidug. 

ErgaUt  sp.  TomkuM  atlatui. 

Atemum  motatwrn.  Polygraphui  ruJipennU. 
Eleotles  ep. 

BTUBHOFTERA. 

^ai  {Camponotiu  pklut). 
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DIFTBRA. 

Bluebottle  fly  (PAormiaHp.). 


Plum  and  cherry  acale  (£ut«antum  cero-     Harvest  fly  ( Tibieen  Hmota). 
tifex). 

Vegetable  food. — ^The  vegetable  food  of  the  hairy  woodpecker  may 
be  considered  under  four  heads:  Fruit,  grain,  seeds,  and  miscellane- 
ous vegetable  substances.  Fruit  amounts  to  5.22  per  cent  of  the  food, 
and  was  contained  in  54  stomachs,  of  which  13  held  what  was  diag- 
nosed as  domestic  varieties,  and  41  contained  wild  species.  Rubus 
seeds  (blackberries  or  raspberries)  were  identified  in  4  stomachs,  and 
were  counted  as  domestic  fruit,  but  it  is  perhaps  more  probable  that 
they  were  wild.  Strawberry  seeds  (occurring  in  1  stomach)  and 
pulp  (tliought  to  be  apple)  were  the  only  other  cultivated  varieties 
that  couid  be  distinguished  with  a  reasonable  degree  of  certainty. 
Evidently  the  hairy  woodpecker  does  no  damage  by  preying  upon 
orchard  or  garden  products.  Of  wild  fruit  18  species  were  identified. 
It  constitutes  the  great  bulk  of  the  fruit  eaten,  and  is  nearly  all  of 
varieties  not  useful  to  man. 

Com  was  the  only  grain  discovered  in  the  food.  It  was  found  in 
10  stomachs,  and  amounted  to  1.37  per  cent.  In  2  stomachs  taken 
in  August  and  September  it  was  still  in  the  milk,  but  all  the  rest  was 
eaten  in  winter,  so  it  must  have  been  waste.  Seeds  of  various  plants 
had  been  eaten  by  IS  birds,  but  most  of  them  were  of  little  economic 
value.  The  seed  of  poison  ivy  and  poison  sumac  {Rhus  radicana  and 
R.  vemix)  were  found  in  17  stomachs,  and  as  they  usually  pass 
through  the  alimentary  canal  uninjured,  the  birds  do  some  harm  by 
scattering  the  seeds  of  these  noxious  plants.  The  total  percentage 
of  seeds  of  all  kinds  is  4.50. 

Cambium,  or  the  inner  bark  of  trees,  was  identified  in  23  stomachs. 
Evidently  the  hairy  does  but  little  damage  by  denuding  trees  of  their 
bark.  Mast,  made  up  of  acorns,  hazelnuts,  and  beechnuts,  was  found 
in  50  stomachs.  It  was  mostly  taken  in  the  fall  and  winter  months, 
and  appears  to  be  quite  a  favorite  food  during  the  cooler  part  of  the 
year.  Dr.  Merriam  says  that  in  northern  New  York  the  haijy  wood- 
pecker, like  tlie  other  woodpeckers  of  the  Adirondack  region,  feeds 
largely  on  beechnuts.  In  late  fall,  winter,  and  early  spring  following 
good  yields  of  beechnuts,  the  nuts  form  the  principal  food  of  the 
woodpeckers.  When  grubs  and  ants  are  taken  from  decayed  or  de- 
caying trees,  bits  of  rotten  wood,  dead  leaves,  and  other  rubbish  are 
eaten  with  them.  Such  material  was  found  in  72  stomachs,  though 
in  most  cases  the  percentage  was  small.  Cambium,  mast,  and  rub- 
bish together  constitute  a  little  less  thas  11  per  cent  of  the  food. 
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The  following  is  the  -list  of  fruits  and  seeds  identified  in  the 
food: 

FoxtaiigTwa  {IxophoruiBii.).  JuaebeTry  (Amelanchiercanadentit). 

Baybenyseed  (iTj/riencaroKjiwwM),  Northweatern    Junebetry    (ATnelanekier 

Hazelnut  (Coryliu  ep.).  alnifolia). 

Beechnut  (Fagut  (nnericanvt).  Chokebeny  (Aronia  ep.). 

Acorn  (Quercut  Bp.).  Strawberry  (Fragaria  ep.). 

Mulbeny  ( Jfortt*  rubra).  Chokecheiry  {Prunus  viryintaiw). 

Saseafrae  berry  (Sattafrat  ttatafrat).  Black orrum cherry  (iVuntuMrofi'rui). 

Spice  berry  (Bemoin  bemoin).  Woodbine  berry  (ParAenoeitttu  quinqw- 
Pigveed  {Amanmtkus  ep.).  folia). 

PoliebeTry  (Phytolacca  decandra).  Proat  grape  {Fiii«i»rrf(/'oIia). 

Vervain  {Verbena ep.).  SvmtiC (Rhui glabra). 

Blueberry  (  Vaccinium  ep.).  Poison  aumac  (Rhtu  vrmtx). 

Elderberry  (Somftucui  caTiadensu).  Poison  ivy  (Rhxu  radieani). 

Sour  gum  (Nyuatylvatiea).  Black  mustard  (Brastica  nigra). 

Flowering  dggwood  ( Conm»  florida).  Barberry  (Berberis  sp.). 
Rough-leaved  dogwood  {Corntu  atperi-     Utfaolie,  {Magnolia/aitida). 
folia). 

Summary. — The  foregoing  analysis  of  the  food  of  the  haiiy  wood- 
pecker shows  that  it  is  a  bird  from  which  the  orchardist  and  forester 
have  nothing  to  fear  and  much  to  gain.  The  quantity  of  useful  insects 
or  economic  produce  which  it  eats  is  insignificant.  On  the  other 
hand,  the  number  of  destructive  larvie  which  it  devours  must  have 
a  veiy  sensible  effect  in  reducing  the  abundance  of  these  pests. 

DOWITT  WOODFBOKEB. 

{Dryobata  puheicena  aubepp,) 

The  downy  woodpecker  (frontispiece)  is  the  smallest  member  of 
the  family  in  the  United  States.  With  its  various  forms  it  occupies 
practically  the  whole  country  and  extends  north  into  British  America 
and  as  far  as  Alaska.  To  the  ordinary  observer  it  is  but  a  miniature 
edition  of  the  hairy,  aa  the  plumage  is  practically  the  same.  It  is  alao 
a  quieter  bird  and  probably  the  least  wary  and  suspicious  member  of 
the  family.  When  busy  in  search  of  food,  it  pays  little  attention  to 
human  intruders,  and  often  the  first  intimation  of  its  presence  is  a 
gentle  tapping  dn  a  dead  branch  or  knot  only  a  few  yards  away,  where 
a  colony  of  ants  or  some  wood-boring  larvfe  have  established  them- 
selves. 

Like  the  hairy,  it  does  not  migrate,  and  may  be  found  on  its  range 
at  any  time  during  the  year.  Owing,  perhaps,  to  the  absence  of  so 
many  other  birds  and  the  leafless  condition  of  the  trees,  it  seems  to 
be  most  conspicuous  in  winter.  After  the  summer  visitors  have  gone 
southward,  the  downy  has  a  habit  of  associating  with  a  mixed  com- 
pany of  titmice,  creepers,  nuthatches,  and  sometimes  a  few  kinglets, 
who  seem  to  be  bound  together  by  a  community  of  interest  in  the 
75713"— BuU.  37—11 2 
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matter  of  food,  for  they  all  forage  over  the  bark  of  the  trunks  and 
branches  of  trees  and  eat  practically  the  same  things. 

The  following  are  samples  of  testimony  as  to  the  good  work  of  the 
downy: 

The  downy  woodpecker,  which  ie  m  common  in  Montana  and  which  is  so  often 
Been  ia  our  orchards,  is  the  fruit^rower'a  friend.  Betiidee  picking  up  miscellaneoue 
peets  it  locates  burrows  of  this  borer  [Sat-headed  apple-tree  borer,  ChryaoboOms/emo- 
rata]  and  extracta  them  in  considerable  numbers.  lu  the  older  orchards  of  Montana 
scarcely  a  tree  can  be  found  that  does  not  bear  the  marks  of  woodpeckers,  a  large 
proportion  of  which  are  made  by  this  apecieB.' 

Mr.  E.  Dwight  Sanderson,  in  speaking  of  the  work  of  the  downy 
woodpecker,  says: 

He  is  the  arch  enemy  of  the  codling  moth  and  were  it  not  for  bis  good  offices  in 
d^troying  the  Isrfe  in  tbe  winter  your  apple  crop  might  frequently  be  a  failure.' 

Prof.  Samuel  Aughey  examined  four  stomachs  of  the  downy  wood- 
pecker in  Nebraska,  all  of  which  contained  grasshoppers. 

The  late  Dr.  Townend  Glover,  entomologist  of  the  Department  of 
Agriculture,  states  that  the  stomach  of  a  downy  woodpecker  shot 
in  February  "was  filled  with  black  ants."     He  states  further: 

On  one  occasion  a  downy  woodpecker  was  observed  by  myself  making  a  number 
of  small,  rough-edged  perforations  in  tbe  bark  of  a  yout^  ash  tree,  and  upon  examin- 
■  ing  the  tree  when  the  bird  had  flown  it  was  found  that  wherever  the  bark  had  been 
injured  the  young  larvs  of  a  wood-eatiug  beetle  had  been  snugly  coiled  underneath, 
and  had  been  destroyed  by  the  bird.' 

In  the  laboratory  investigation  of  the  food  of  the  downy  wood- 
pecker 723  stomachs  were  examined.  They  were  collected  in  33 
States,  the  District  of  Columbia,  and  Canada.  They  are  quite  regu- 
larly distributed  over  the  12  months  of  the  year,  and  probably  repr&- 
sent  fairly  the  average  annual  food.  This  is  made  up  of  76.05  per 
cent  of  animal  matter  to  23.95  per  cent  of  vegetable. 

Animal  food. — Beetles  taken  collectively  amount  to  21.55  per  cent, 
and  are  the  lai^est  item  of  the  food.  Of  these,  a  httle  less  than  14 
per  cent  are  wood-boring  larvffi,  principally  cerambycids,  with  some 
buprestids.  They  were  found  in  289  stomachs,  or  about  40  per  cent 
of  all,  and  10  contained  no  otlier  food.  This  is  only  about  half  the 
amount  found  in  the  stomachs  of  the  hairy  woodpecker,  and  shows 
that  the  downy  pecks  wood  much  less  than  the  hairy.  These  larvse 
are  eaten  at  alt  times  of  the  year,  though  the  most  are  taken  in  the 
cooler  months.  In  November  they  constitute  20  per  cent  of  the 
food,  which  is  the  maximum,  though  in  the  other  fall  months  and 
in  the  winter  and  spring  months  they  do  not  fall  far  below.  In  June 
the  minimum  of  4.5  per  cent  was  eaten.  The  economic  value  of  the 
destruction  of  these  larvie  is  very  great. 
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WeeviU  amount  to  u  little  more  than  3  per  cent,  but  appear  to  be 
a  rather  favorite  food,  as  they  were  found  in  107  stomachs,  and  4 
contained  SO,  36,  34,  and  33  adult  individuals,  respectively,  while  in 
another  were  100  in  the  pupal  stage.  The  engravers  (Scolytidie) 
were  identified  in  12  stomachs.  Other  beetles  aggregate  a  Uttle  less 
than  5  per  cent  of  the  food,  and  are  all  more  or  less  harmful  except 
a  few  carabids,  which  amount  to  0.80  per  cent  for  the  year. 

Ants  are  eaten  by  the  downy  to  the  extent  of  21.36  per  cent  of  its 
diet,  and  are  taken  more  regularly  than  any  other  element  of  the 
food.  October,  with  9.85  per  cent,  appears  to  be  the  month  of 
minimum  consumption,  but  it  is  doubtful  if  this  would  always  hold, 
as  every  other  month  shows  at  least  twice  this  amount.  Hjonenop- 
tera  other  than  ants  are  eaten  very  sparingly  by  the  downy.  They 
aggregate  only  1.18  per  cent,  and  in  June,  the  month  of  greatest 
consumption,  amount  to  only  2.4.'>  per  cent,  while  none  were  found 
in  tlie  28  stomachs  taken  in  May. 

ITemiptera,  or  bugs,  were  found  in  111  stomachs,  and  constitute 
8.57  per  cent  of  the  food.  Scales,  or  bark  lice,  were  found  in  41 
stomachs  and  aphids,  or  plant  lice,  in  20.  A  collection  of  10  stomachs 
taken  in  Maine  in  March  contained  from  90  to  100  per  cent  of  scales, 
the  average  for  10  stomachs  being  93.10  j>er  cent.  This  would  seem 
to  indicate  that  where  these  insects  abound,  the  birds  collect  and 
ked  upon  them  almost  exclusively.  Scales  and  plant  lice  together 
amount  to  2.85  per  cent  of  the  yearly  food.  Four  geneiu  and  two 
species  of  scales  were  identified.  Bugs  of  various  other  species  reach 
a  little  lesH  than  6  per  cent. 

Caterpillars  appear  to  be  a  very  acceptable  food  for  the  downy 
woodpecker,  as  they  ccmstitute  16,50  per  cent  of  the  yearly  diet.  A 
lai^e  proportion  of  them  are  of  the  wood-boring  species,  and  were 
evidently  dug  out  of  the  wood,  the  same  as  the  beetle  larvte.  Others 
are  surface  feeders  taken  from  leaves  and  bark.  In  this  connection 
the  greatest  interest  attacheti  to  the  pupse  and  larvae  of  the  codling 
motli,  generally  recognized  as  the  worst  pest  of  the  apple  orchard. 
These  insects,  in  one  stage  or  the  other,  were  identified  in  8  stomachs. 
While  this  is  a  small  number,  the  wonder  is  that  the  bird  gets  them  at 
all.  The  eggs  are  minute,  and  as  soon  as  they  hatch  the  larvse  bore  into 
the  fruit,  where  they  feed  in  security,  though  it  is  claimed  by  some 
observers  that  woodpeckers  sometimes  dig  them  out.  When  fuil 
grown,  they  leave  the  apple  and  crawl  into  some  cranny,  where  they 
change  to  pupie.  It  is  in  this  condition,  i.  e.,  as  larv»  full  grown  or 
pupffi,  that  they  are  secured  by  the  birds.  One  stomach  of  the 
downy  contained  18,  and  another  16  of  these  grubs.  As  the  adult 
moth  fhes  by  night  and  lies  hidden  during  the  day,  it  is  probably  not 
often  taken  by  birds.  In  any  case,  it  would  be  hard  to  identify  in 
the  stomachs.     Various   insects,   including  grasshoppers  and   flies, 
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make  up  about  2  per  cent  of  the  food.  Grasshoppers,  though  so 
acceptable  to  many  birds,  were  found  in  only  2  stomachs  of  the 
downy.  On  the  other  hand,  eggs  of  grasshoppers,  crickets,  katydids, 
and  cockroaches  were  identified  in  48  stomachs,  mostly  taken  in  the 
fall  and  winter.  Eleven  stomachs  from  Kansas  collected  in  December 
deserve  special  notice.  Eight  of  them  contained  the  eggs  of  grass- 
hoppers to  an  average  extent  of  10  per  cent  of  all  the  contents. 
Seven  stomachs  taken  in  Illinois  in  March  contained  grasshoppers' 
eggs  to  an  average  of  over  46  per  cent  of  the  whole  food.  This  is  evi- 
dence of  valuable  service  and  emphasizes  the  fact  that  this  bird 
resorts  to  the  ground  for  food  in  case  of  necessity. 

Miscellaneous  insects  amount  to  but  2.80  per  cent,  but  among  them 
is  one  that  deserves  particular  notice.  This  is  the  immature  form  of 
the  dobsoti  {Corydalis  comutas),  a  lai^e  aquatic  insect  of  nocturnal 
habits,  seldom  seen  except  when  it  approaches  a  bright  light.  The 
larvse  are  commonly  known  as  hellgramites,  and  are  usually  found 
under  stones  in  the  beds  of  streams,  though  sometimes  seen  among  wet 
rubbish  near  water.  How  a  woodpecker  could  obtain  these  creatures 
is  a  mystery,  but  1  stomach  of  the  downy  contained  the  remains  of  at 
least  4  of  the  larvse,  and  in  another  was  1  in  the  pupal  stage. 

Spiders,  millepeds,  pseudoscorpions,  sowbugs,  and  a  few  snails 
aggregate  4.09  per  cent,  and  complete  the  quota  of  the  aniinal  food. 

The  following  is  a  list  of  insects  identified  in  the  food: 

COLEOFTBRA. 

Amara  ep.  PlalgdeTna  Bp. 

OynandropvM  kylacU.  tietops  arcuj. 

Sfenolophtu  up.  Notonu  alamtdx. 

Ipt/oidalm.  PandekUjiu  hilarit. 

Tmebnoidts  bimtumlata.  Dorylomut  muridu*. 

Dolopiui  ialeralit.  Dorylomug  brei-icollit. 

Melanotu*  Bp.  DrsmorU  coiutrictut. 

Chryiohoihra  sp.  Gymjietron  teter. 

CatoTama  sp.  Conotrachelut  nato. 

Apkodiiu  inquiTtalUM,  CryplorhyjKhut  ferralug. 

Etaphidion  sp.  Centrinus  sp. 

Rhagium  Untatitm.  Balani'mii  Rp. 

Oberea  up.  Xylotertu  Hvittaltu. 

IHaAut  atavtut.  Hyleiintia  acuUatut. 

Gtulrrridea  eyanea.  Picioeorynv*  miifv*. 
Melatoma  taUfomica. 

BTHEHOFTBItA. 

Ants  (Camponolut  marginatut  and  C.  penneylvanirmt). 

LEPIDOPTKRA. 

Tent  caterpillar  (tfalaawomoBp.).  Codling  moth  (Cctrpoea-pta  pomonella). 

Cotton  boUwonn  {Ueliolhis  obsolelut). 
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HEUIPTERA. 


Falee  chinch  bug  (Pietma  dnerea).  Oftk  scale  {Kermei  sp.)- 

Red  bug  (Largus  succinriui).  Olive  scale  {Sautetia  olex). 

White  scale  (Aipidiolut  sp.).  Plum  and  cherry  acale  {EuUeanium  eera- 

•if"). 


•    Large  meadow  gntsibopper  {Orchtlimum  glaberrimtim). 

■NEOROFTKBA. 

Dobson  (Corydali*  eortivta). 

Vegetable  food. — Fruit  was  eaten  to  the  extent  of  5.85  per  cent  of 
the  whole  food.  Most  of  it  is  of  useless  wild  varieties.  Ten  species 
were  identified  by  their  sepda,  of  which  the  Rubus  fruits,  i.  e.,  rasp- 
berries or  blackberries,  might  have  been  cultivated,  but  probably 
were  not.  They  were  found  in  only  1  stomach.  A  number  of 
stomachs  contained  fruit  pulp,  which  could  not  be  further  identified 
and  may  have  been  cultivated.  Com  was  found  in  20  stomachs, 
most  of  it  taken  in  the  winter  and  early  spring  months,  so  that  it 
was  waste  grain,  except  that  found  in  2  stomachs  in  August  and 
September,  which  was  probably  in  the  milk,  A  few  other  stomachs 
held  what  was  thought  to  be  grain  of  some  kind,  but  was  too  finely 
ground  for  further  identification.  Grain  of  all  kinds  aggregates 
1.66  per  cent. 

The  poison  Rhuses  (Rhuti  radicans,  R.  vemix,  /?.  diverstkiba,  and 
B.  toxicodeTidron)  seem  to  afford  a  favorite  winter  food  for  many 
birds.  While  the  seeds  themselves  are  so  thoroughly  protected  by 
a  hard,  homy  coating  that  they  are  seldom  broken  in  the  stomachs, 
they  are  overlaid  by  a  white  waxy  pulp,  which  easily  comes  off,  and 
is  probably  very  nutritious.  These  seeds  were  found  in  S6  stomachs 
of  the  downy  woodpecker,  and  they  amount  to  5.93  per  cent  of  the 
food.  Unfortunately  they  germinate  freely  after  they  have  been 
voided,  and  probably  these  birds  are  the  most  eilicient  agents  in 
■  distributing  these  noxious  plants.  Mast,  i.  e.,  acorns,  beechnuts, 
chestnuts,  hazelnuts,  chinquapins,  with  a  few  other  smaller  seeds, 
amounts  to  8.20  per  cent  of  the  food.  This  food  is  eaten  in  every 
month — the  most  in  January  and  the  least  in  July.  A  little  cambium 
and  some  rubbish  make  up  the  remainder  of  the  vegetable  food, 
2.31  per  c#nt.  The  cliarge  sometimes  made  that  the  downy  injures 
trees  by  eating  the  inner  bark  in  disproved.  It  eats  cambium  rarely 
and  in  small  quantities. 

The  following  seeds  and  fruits  were  found  in  the  Jowny's  food: 
Baybcrry  (MyrieacarolineHtii).  Sorrel  {Rumex  ep,). 

Hornbeam  (Oalryavirginiana).  Smarlwced  {Polygomtmgp.). 

Beech  (Fagu*  ama^amut).  Pokeweed  {Pkylolaaxi  demndra). 

Oak  (Quercwap.).  Blackberry  or  raspbeny  (Ritbu* 
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Mountain  Bsh  (Sorhus  amerirona).  Alternate-leaved  dogwood  (Cornvt  alter- 

Junebeny  {AnularuJatreoTiadentu).  n^olia). 

Poison  ivy  (fiAuj  rodfcaiu) .  Mullein  (Vtrbateum  UtaptVM). 

Poiaon  oak  (Rhut  divertiloba).  Etderbeiry  (Sambuau  canadennt). 

Woodbine  [Pia1henoa»au»  qumqaefolia).  Sunflower  (fielionUiu  np.). 

Flowering  dogwood  {Comutfiorida).  Blueberry  ( Vaidmum  sp.). 
Rough-leaved  dogwood    {Coma$  oMperi- 
folia). 

Summary. — ^The  foregoing  discussion  of  the  food  of  the  downy 
woodpecker  shows  it  to  be  one  of  our  most  useful  species.  The 
only  complaint  against  the  bird  is  on  the  score  of  disseminating  the 
poisonous  species  of  Rhus.  However,  it  is  fortunate  that  tlie  bird 
can  hve  on  this  food  when  it  is  difficult  to  procure  anything  cW, 
The  insect  food  selected  by  the  downy  is  almost  all  of  species  econom- 
ically harmful. 

ILBD-OOCKAI>BX>  WOODPBCXEB. 
{Dryahtdea  hoTtalU.) 

The  red-cock aded  woodpecker  is  an  inhabitant  of  the  Tx>wer 
Austral  zone  of  the  Southeastern  States  from  southern  Virginia  to 
eastern  Texas  and  southern  Missouri.  Pine  woods  are  its  favorite 
haunts,  and  a  large  percentage  of  its  food  is  obtained  from  pine  trees. 
No  complaints  have  yet  been  heard  that  this  bird  harms  crops  or 
forest  trees,  nor  do  the  contents  of  its  stomach  indicate  that  such  is 
the  case.  So  far  as  known,  it  does  not  frequent  orchards  or  cultivated 
land. 

In  the  investigation  of  this  bird's  food  76  stomaclis  were  available, 
taken  in  the  four  States  of  Alabama,  Florida,  Tx>uisiana,  and  Texa.s, 
They  were  collected  in  every  month  excej)t  June  and  July.  Of  the 
total  food  81.06  per  cent  was  composed  of  insects,  and  the  remainder, 
18.94  per  cent,  of  vegetable  matter,  mostly  seeds  of  conifers. 

Animal  food. — Useful  Coleoptera,  i.  e.,  carabids,  were  found  in  7 
stomachs,  and  amount  to  0.53  per  cent  of  the  whole  food.  Other 
beetles,  a  large  part  of  them  the  larvre  of  wood-boring  species,  aj^re- 
gate  10.49  per  cent  of  the  annual  diet.  Of  these  a  number  were 
weevils  or  snout  beetles.  Of  the  two  identified  beetles  in  the  list 
which  follows,  the  first  belongs  to  the  Clirj'someHdjc  or  leaf-eating 
beetles;  the  other,  Trogo»Ua  tnre.icens,  is  one  of  the  most  beneficial 
species,  since  it  preys  upon  the  more  destructive  bark  beetles  and 
bark-boring  grubs.  Ants  are  evidently  the  favorite  food.  Tliey  were 
eaten  in  every  month  of  which  we  have  a  record,  and  amount  to  a  good 
percentage  in  each.  December,  with  a  percentage  of  27.43,  was 
apparently  the  month  of  least  consumption,  and  September  shows  the 
maximum  of  79  per  cent,  but  we  have  hardly  eno.ugh  data  to  obtain 
final  figures.  The  average  for  the  year  is  56.75  per  cent,  a  record 
which  is  exceeded  by  tliat  of  only  one  other  bird  yet  studied. 
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Hemiptera  are  eaten  to  the  extent  of  S.16  per  cent  of  the  food,  and 
a  good  proportion  of  tliem  are  scales  or  hark  lice.  The  others  are 
mostly  pentatomids  or  soldier-bugs.  Nearly  all  were  taken  in  the 
five  months  from  December  to  April,  inclusive,  and  two-thirda  of  them 
in  December  and  January.  These  insects,  and  especially  the  penta- 
tomids, are  lovers  of  warm  weather  and  sunshine,  and  many  of  them 
live  on  fruit.  It  seems  probable  that  this  bird  gets  them  from  their 
hibernating  places.  Grasshoppers,  crickets,  cockroaches,  caterpillars, 
white  ants  {Termes),  and  spiders  make  up  the  rest  of  the  animal  food, 
5.13  per  cent.  The  cockroaches  were  in  the  form  of  their  egg  cases 
(ootheca). 

The  following  is  a  list  of  insects  identified  in  the  stomachs: 


Trogotita  cHloridea. 
Tomiciu  cacographu. 


Ant  (Catnpcnotut  tociu*).  Anl  (PrmuuiogiuUr  Uevititetila). 


Gre«n  tree  bug  {Ntzara  hitarit). 

Vegetable  food. — The  greater  part  of  the  vegetable  food  consists  of 
mast,  mostly  composed  of  the  seeds  of  conifers.  They  were  found  in 
26  of  the  76  stomachs,  and  appear  to  be  a  somewhat  regular  article  of 
diet,  especially  in  the  colder  months.  The  total  amount  for  the  year 
is  11.13  per  cent.  Fruit  pulp,  poison-ivy  seeds,  bayherry  seeds,  seeds 
not  identified,  cambium,  and  rubbish  each  occurred  in  a  few  stomachs, 
and  altogether  amount  to  about  8  per  cent  of  the  food.  Fruit  pulp 
was  found  in  5  stomachs,  but  none  of  it  could  be  further  identified. 
Cambium  was  contained  in  4  stomachs,  and  seeds  of  poison  ivy  in  1. 
Evidently  this  food  has  little  economic  interest. 

The  following  seeds  were  identified  in  the  food : 
Bayberry  (Myrica  caroliiifiiiig).  Magnolia  { Magnolia fiElida), 

Foieou  ivy  {Kkii4  radicant).  Pino  {Pinv*  np.). 

Sum/mary. — From  this  brief  review  of  the  food  of  the  red-cockaded 
woodpecker  it  is  evident  that  it  does  little  if  any  damage  by  eating 
products  of  husbandry,  and  that  it  does  good  work  in  the  forest  by 
devouring  wood-boring  larva}.  No  doubt  it  aids  in  distributing  the 
seeds  of  the  pines  upon  which  it  feeds. 

NTTTTAUJ  WOODFECEBB. 

{Dryobala  nuilalli.) 

This  bird  is  much  like  the  downy  in  its  quiet  demeanor,  its  lack 

of  fear  of  man,  and  its  unobtrusive  industry  in  seai-ching  for  food. 

It  is  only  a  trifle  larger  tlmn  the  downy,  and  its  foraging  and  nesting 
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habite  ere  similar.  Its  range  is  practically  confined  to  Califomis, 
though  it  extends  slightly  beyond  the  boundaries  at  the  northern 
and  southern  ends  of  the  State. 

The  food  of  the  Nuttall  is  much  hke  that  of  the  downy,  the  principal 
difference  being  in  the  relative  proportions  of  the  constituents.  Only 
53  stomachs  of  the  Nuttall  were  available  for  examination — entirely 
too  few  to  furnish  final  results,  but  enough  to  give  an  idea  of  the 
general  character  of  the  food.  In  the  first  analysis  the  food  divides 
into  79.41  per  cent  of  animal  matter  and  20.59  of  v^etahle.  This 
differs  but  httle  from  the  record  of  the  downy. 

Animal  food. — The  largest  item  in  the  diet  of  the  Nuttall  con^ste 
of  beetles  of  several  families.  The  total  for  the  year  is  28.86  per 
cent.  Of  these  the  useful  Carabidce  are  barely  represented.  The 
remainder  are  divided  among  about  a  dozen  families,  of  which  the 
very  harmful  Cerambycidse  and  Elateridee  in  the  larval  stage  are  the 
most  prominent.  Ants  amount  to  8.19  per  cent  and  are  unevenly 
distributed,  and  the  indications  are  that  the  stomachs  are  entirely 
too  few  to  give  trustworthy  data  on  tbb  item.  Hymenoptera  other 
than  ants  were  eaten  to  the  extent  of  3.50  per  cent.  This  again  is 
not  a  rcUable  result,  as  nearly  all  of  them  were  found  in  one  stomach 
taken  in  December.  Ilemiptera,  or  bugs,  amounted  to  14,76  per 
cent.  A  few  of  these  were  scales  and  plant  lice,  but  the  majority 
were  of  the  larger  species.  Two  stomachs  contained  each  between 
30  and  40  box-elder  bugs  (Lepiocone  trittittatux).  These  insects 
have  a  way  of  becoming  very  abundant  at  times  and  making  a 
nuisance  of  themselves  by  invading  buildings  in  search  of  winter 
quarters.  Caterpillars  stand  third  in  the  dietary  of  the  Nuttall 
woodpecker  and  are  eaten  more  regularly  than  any  other  food  except 
beetles.  They  amount  to  14.21  per  cent.  No  special  pest  was  iden- 
tified, but  some  were  evidently  wood-boring  species.  A  few  flies, 
raphidians,  pseud  oscorpions,  spiders,  and  raillepeds  make  up  the 
rest  of  the  animal  food,  9.89  per  cent. 

Following  is  a  list  of  insects  identified  in  the  stomachs  of  the 
Nuttall : 

GOLBOPTEKA. 

GtypUueelit  aUndtu,  Blapitimu  ep. 

OattToidga  ap,  Salanima  sp. 


StTwa  diadema.  Leptocoru  triviUabu. 

teorTEBA. 
White  ant  ( Tmrui  Bp.). 

Vegetable  food. — Fruit  was  eaten  to  the  extent  of  8.49  per  cent. 
It  was  found  in  15  stomachs,  of  which  2  contained  rubus  seeds; 
5,  elderberries;  and  the  rest,  pulp  not  further  identified,  except  that 
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in  1  stomach  it  was  thought  to  be  apple.  Flower  buds  were  found 
in  1  stomach.  Poison  oak  (Shtta  diversUcha)  was  noted  in  9  stom- 
achs, mast  in  5,  cambium  in  2,  and  rubbish,  etc.,  in  5.  Altogether 
they  amounted  to  12,10  per  cent,  and  made  up  the  quota  of  vegetable 
food.  None  of  them  was  eaten  to  a  sufficient  extent  to  be  of  any 
economic  interest. 

The  following  fruits  were  found  in  the  stomachs: 
Blackberry  or  raspbeny  (RuAiu  sp.).  Poison  oak  (Rhut  divertiloba). 

Elderberry  (Sirmbucita  glauca). 

Summary. — In  its  animal  food  the  Nuttall  woodpecker  is  beyond 
criticism.  Practically  all  of  the  insects  eaten  are  either  pests  or  of 
no  positive  benefit.  While  some  fruit  is  eaten,  it  consists  largely, 
and  perhaps  entirely,  of  wild  varieties.  Probably  the  worst  that 
can  be  said  of  the  bird  is  that  it  helps  in  the  distribution  of  poison- 
oak  seeds.' 

THREE-TOED  TOODFBCEEBS. 


(PiMidet  arctiau  aad  P.  ameriearuu.) 

The  three-toed  woodpeckers  are  residents  of  the  Boreal  zones  of 
North  America,  in  Alaska,  Canada,  the  northeastern  United  States, 
and  in  the  mountains  of  the  Western  States,  south  to  southern  New 
Mexico  and  to  central  CaUfomia.  The  two  species,  including  the 
two  subspecies  of  americanua,  are  so  similar  in  habits  that  they  may 
be  treated  together.  All  are  residents  of  coniferous  forests,  from 
which  they  sometimes  wander  a  short  distance  in  winter.  The 
trunks  of  scaly-barked  conifers,  such  as  spruces,  hemlocks,  tama^ 
racks,  and  lodgepole  pines,  are  their  favorite  hunting  grounds,  and 
here  they  excavate  burrows  in  which  they  rear  their  young  and  find 
shelter  at  night. 

In  their  choice  of  food  these  two  species  are  as  closely  allied  as  in 
other  respects.  The  great  bulk  consists  of  the  larvie  of  wood-boring 
beetles  or  moths.  These  are  eaten  with  great  regularity  throughout 
the  year,  but  somewhat  more  in  the  colder  months  than  in  summer. 
In  the  dead  of  winter,  when  all  insect  fife  is  apparently  quiescent, 
tbese  birds  still  obtain  their  daily  food.  Flies  and  bees  no  longer 
sport  in  the  sunshine;  butterflies  and  flowers  are  replaced  by  sleet 
and  snow;  the  beetles  are  either  dead  or  snugly  ensconced  in  crevices  ■ 
in  the  bark,  awaiting  the  return  of  warmth,  while  the  larvge  repose  in 
their  burrows  of  solid  wood,  apparently  safe  from  all  disturbance. 
But  undaunted  by  cold  and  undeterred  by  hard  work,  our  intrepid 
little  friends  tear  open  the  secure  retreats  in  the  bark,  or  chisel  into 
the  solid  wood,  and  feast  upon  the  luckless  insects. 

Unfortunately  only  28  stomachs  of  Picoidea  arcticus  and  23  of  P. 
americanus  were  available  for  examination.     There  are  few  birds 
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which  eat  more  of  the  pests  of  the  forests  than  do  the  three-toed 
woodpeckers;  and  while  we  have  no  doubt  determined  the  principal 
food  factors,  there  are  many  minor  questions  for  the  solution  of 
which  additional  material  is  necessary. 

In  the  first  analysis  the  food  divides  into  88.69  per  cent  of  animal 
matter  to  11.31  of  vegetable  for  arcticua,  and  94.06  per  cent  of  animal 
to  5.94  of  vegetable  for  americanus.  The  largest  item  with  both 
species  is  wood-boring  coleopterous  larvse.  These  amount  to  64.25 
per  cent  with  arcticus  and  60.66  with  americanus.  Caterpillars, 
which  in  this  case  are  mostly  wood-boring  species,  amount  to  12.88 
and  14.45  per  cent  for  the  two  bird  respectively.  The  total  of  wood- 
boring  larvae,  including  both  caterpillars  and  beetles,  is  77.13  per 
cent  for  arctiais  and  75.11  per  cent  for  americanus,  or  more  than 
three-fourths  of  the  food  of  each  species.  Stomachs  containing  15 
to  20  of  these  grubs  are  very  common,  and  one  held  34.  Probably 
the  stomach  is  filled  several  times  each  day,  and  it  does  not  seem 
unreasonable  to  assume  that  a  bird  will  eat  50  of  these  insects  every 
24  hours  for  6  months  and  at  least  25  daily  for  the  other  half  of  the 
year.  At  this  rate  one  bird  will  annually  destroy  13,676  of  these 
destructive  grubs.  If  this  assumption  be  true,  the  birds  of  these 
two  species  must  destroy  an  immense  quantity  of  wood-boring  insects, 
even  if  they  do  not  cause  any  perceptible  diminution  in  their  num- 
bers. Beetles  other  than  wood-borers  amount  to  3.41  per  cent  for 
arcticus  and  10.39  for  americanus-  A  considerable  proportion  of 
these  were  weevils,  including  quite  a  number  of  engravers  (Scoly- 
tidfe).  They  are,  however,  eaten  so  irregularly  as  to  indicate  that 
they  are  taken  only  incidentally  and  are  not  sought,  as  are  the  wood- 
boring  grubs.  Ants  constitute  6.35  per  cent  of  the  food  of  arcticus 
and  8,29  of  that  of  americanus.  None  of  these  were  taken  in  winter, 
and  most  of  them  were  eaten  in  spring  and  sunmier.  The  Picoides 
do  not  belong  to  the  ant-eating  group  of  woodpeckers.  A  few  other 
insects  and  sjjiders  amount  to  leas  than  1  per  cent  for  each  species 
and  make  up  the  remainder  of  the  animal  food. 

Vegetable  food. — Vegetable  matter  constitutes  11.31  per  cent  of  the 
stomach  contents  of  arcticua  and  5.94  per  cent  of  tliat  of  americanus. 
It  can  all  be  included  in  four  items:  Fruit,  mast,  cambium,  and 
rubbisti.  Kruit  skins  were  found  in  only  1  stomach  of  americanus 
and  mast  in  btit  1  stomach  of  arcticus.  Cambium  was  found  in  10 
stomachs  of  arcticus  and  8  of  americanus.  This  indicates  that  these 
birds  do  some  pecking  at  tlic  bark  of  living  trees  for  otJicr  purposes 
tlian  getting  insects,  but  no  com]>laints  have  yet  been  made,  from 
winch  we  infer  that  little  or  no  damage  is  done;  in  fact  the  amount 
contained  in  tlie  stomaciis  is  not  large,  a  little  less  than  10  per  cent. 
Rubbish,  consisting  principally  of  rotten  wood,  was  found  in  9 
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stomachs.  Where  a  hird  pecks  wood  as  much  as  do  these,  it  is  no 
wonder  that  some  of  it  is  swallowed  with  the  grubs  that  are  embed- 
ded therein. 

Summary. — The  foregoing  discussion  of  the  food  of  the  two  species 
of  Picoides  shows  that  these  birds  act  as  "conservators  of  the  forest" 
in  the  strongest  sense.  Three-fourths  of  their  food  consists  of  the 
direst  enemies  of  forest  trees.  In  the  Seport  on  Forest  Insects  by 
the  United  States  Entomological  Commission,  some  25  species  of 
cerambycid  and  buprestid  beetles  are  noted  as  preying  upon  the  ash 
tree  and  35  upon  the  pine.  Since  the  family  Cerambycid©  contains 
upward  of  7,600  species,  of  which  600  are  found  in  America,  since  all 
pass  their  larval  stage  within  the  substance  of  some  tree  or  woody 
plant,  and  since  many  remain  in  the  larval  state  two  or  three  years, 
evidently  they  inflict  upon  forest  trees  and  other  plants  an  immense 
amount  of  damage.  Probably  there  are  not  many  other  agencies 
more  destructive  to  timber  than  this  family  of  beetles.  Nor  is  timber 
safe  even  after  it  has  been  cut.  Logs  lying  in  the  mill  yard  or  forest 
may  be  mined  in  a  single  season  if  these  creatures  are  not  prevented 
from  depositing  their  eggs.  So  long  do  some  of  these  larvie  live  in  the 
wood  that  they  sometimes  emei^e  after  it  has  been  converted  into 
furniture  and  passed  into  household  use.  A  very  efTicient  check  upon 
the  undue  increase  of  these  insects  is  found  in  the  woodpeckers, 
especially  the  two  species  of  Picoides.  In  orchards,  or  in  parks,  it 
may  be  easy  to  combat  insect  enemies  by  insecticides  or  other  arti- 
ficial means,  but  in  the  forest  this  is  more  difficult  and  expensive,  and 
it  behooves  the  forester  to  take  advantage  of  all  helpers  which  Nature 
has  provided ;  among  these,  insectivorous  birds  must  take  high  rank. 
It  is  unfortunate  tliat  in  most  places  tliree-toed  woodpeckers  are  not 
as  numerous  as  many  other  species,  and  for  this  reason  they  should  be 
protected  and  encouraged  in  every  possible  way. 

TELLOW-BZLLISD  WOODFEOKBR  OR  SAPBtJOKBB. 

{Sphifrapictit  foriui  and  aubsp.) 

The  yellow-bellied  woodpecker  or  sapsucker  (PI.  II)  is  probably 
the  most  migratory  of  all  our  woodpeckers.  It  breeds  tliroughout 
the  whole  of  southern  Canada  from  ocean  to  ocean  and  thence  soutli- 
ward  to  northeastern  Cahfomia,  western  Texas,  northern  Missouri, 
northern  Ohio,  and  Massacliusetts,  and  in  the  mountains  south  to 
North  Carolina,  It  winters  from  near  the  southern  limit  of  the 
breeding  range  south  to  Mexico,  Cuba,  and  Costa  Rica. 

It  is  to  this  spetries  that  the  term  sapsucker  is  most  often  and  most 
justly  applied,  for  it  drills  holes  in  the  bark  of  certain  trees  and 
drinks  the  sap.  It  feeds  also  on  cambium,  insects,  and  wild  fruits 
and  berries. 
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In  writing  of  the  habits  of  these  woodpeckers  in  northern  New 
York,  in  1878,  Dr.  Merriara  states: 

They  really  do  coosiderable  muchief  by  drilling  holes  in  the  bark  of  apple,  thorn- 
apple,  and  mountain  ash  trees  in  such  a  way  as  to  fonn  girdles  of  punctures,  Bome- 
times  2  feet  or  more  in  breadth  (up  and  down),  about  the  trunks  and  branches. 
•  •  •  fii^  holes,  which  are  sometimes  merely  single  punctures,  and  sometimes 
squarish  spaces  (multiple  punctures)  nearly  half  an  inch  acroee,  are  placed  so  near 
together  that  not  infrequently  they  cover  more  of  the  tree  than  the  remaining  bark. 
Hence,  more  than  half  of  the  bark  is  sometimes  removed  from  the  girdled  portions, 
and  the  balance  often  dries  up  and  comes  oS.  Therefore  it  is  not  surprising  tlutt 
trees  which  have  been  extensively  girdled  generally  die,  and  mountain  ash  are  much 
more  prone  to  do  so  than  either  apple  or  tbomapple  trees,  due,  very  likely,  to  their 
more  slender  stems.' 

Tlie  late  Frank  Bolles  has  published  some  interesting  detailed 
obserrations  respecting  the  food  habits  of  the  sapsucker.  His 
conclusions  are:  ' 

That  the  yellow-bellied  woodpecker  is  in  the  habit  for  succeesive  yews  of  drill- 
ing the  canoe  birch,  red  maple,  red  oak,  white  ash,  and  probably  other  trees,  for  the 
purpose  of  taking  from  them  the  elaborated  sap,  and  in  some  cases  parts  of  the  cam- 
bium layer;  that  the  birds  consume  the  sap  in  large  quantities  for  its  own  eske  and 
not  for  insect  matter  which  such  sap  may  chance  occasionally  to  contain;  that  the 
sap  attracts  jnany  insecls  of  various  species,  a  few  of  which  fonn  a  considerable  part 
of  the  food  of  this  bird,  but  whone  capture  does  not  occupy  its  time  to  anything  like 
the  extent  to  which  sap  drinking  occupies  it;  *  *  *  that  the  forest  trees  attacked 
by  them  generally  die,  possibly  in  the  second  or  third  year  of  uee.^ 

Mr.  Bolles  shot  S  sapsuckers  in  July  and  August,  1890.  Their 
stomachs  "were  well  filled  with  insects."  Some  of  these  were 
-examined  by  Mr.  Samuel  H.  Scudder,  wlio  states: 

The  insects  in  the  different  stomachs  are  in  all  cases  almost  exclusively  composed  of 
the  harder  chitinous  parts  of  ants.  In  a  cursory  examination  I  find  little  else,  though 
one  or  two  beetles  are  reprcseoted,  and  No.  4  must  have  swallowed  an  entire  wasp  of 
the  largest  size,  his  bead  and  wings  attesting  thereto.' 

Mr.  Bolles  proved  by  experiment  that  concentrated  sap  (saturated 
with  sugar)  is  not  sufiicient  to  sustain  life,  even  witli  tlie  addition  of 
a  small  percentage  of  insects.  The  logical  inference  is  that  sap, 
while  liked  by  the  birds  and  consumed  in  large  quantities,  holds  a 
subordinate  place  us  an  article  of  food. 

J.  Maurice  Thompson  aaya  of  the  sapsucker: 

ItH  food  is  sap  or  juices  of  green  trees.  1 1  eals  nolhing  else.  •  •  •  The  principal 
trees  from  which'  it  obtains  its  food  are  the  maples,  hickories,  cedar,  apple,  pear, 
southern  pine,  and  swamp  ash.' 

In  speaking  of  this  species  Dr.  Hopkins  mentions  the  finding  of 
a  small  pitch  pine  tree  that  had  recently  died  from  injuries  by  wood- 
peckers.    The  bird  evidently  attacks  the  healthy  tree  for  the  sole 

1  Bull.  Nutlall  Omith.  Club, IV,  3-S,  Januajj-,  1879. 

'Auk,  VIU,  270,  July,  1891. 

'.Vuk,  vni/JC9,Ia!y,lS91. 

<  AppleloD'a  Journal,  Vlll,  031, 1)«.  7. 1BI2. 
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purpose  of  feeding  oh  the  inner  bark.  Thus,  instead  of  destroying 
insects,  it  made  the  conditions  favorable  for  the  attack  of  bark  beetles 
and  other  insecte  which  had  bred  in  the  bark  and  wood  in  considerable 
numbers.  To  anticipate  the  possible  conclusion  that  the  woodpecker 
intended  to  thus  trap  the  insects  and  return  to  eat  them,  Dr.  Hopkins 
added  that  &t  the  time  the  observations  were  made,  the  insects  had 
not  been  molested.' 

This  investigation  of  the  food  of  the  yellow-bellied  sapsucker  is 
based  upon  examination  of  the  contents  of  313  stomachs,  collected  in 
24  States,  Canada,  and  the  District  of  Columbia,  and  <listributed  over 
12  months  of  the  year.  Of  this  food  49.31  per  cent  is  animal  matter 
and  50.69  vegetable.  This  is  the  first  species  discussed  in  which  the 
vegetable  part  of  the  diet  is  greater  than  the  animal.  This  is  true 
of  5  of  the  IG  species  under  con-sideration, 

Animalfood. — U.seful  beetles,  i.  e.,  predaceous  ground  beetles  and 
ladybirds  (Ooccinellidie),  are  eaten  by  the  sapaucker  to  the  extent  of 
only  0.91  per  cent  of  the  whole  food.  Other  beetles  amount  to  4.54 
per  cent,  and  are  made  up  of  weevils,  dung  beetles  {Ap1u>dius),  and 
click  beetles,  with  a  few  cerambycid  larvae.  Ants  amount  to  34.31 
per  cent  of  the  whole  food,  or  C9  per  cent  of  the  animal  part.  They 
are  evidently  favorite  food,  being  eaten  quite  regularly  through  the 
year,  although  the  months  from  May  to  August,  inclusive,  show  the 
Idghest  percentages,  averaging  over  68  per  cent.  Other  Ilymenoptera 
amount  to  2.64  per  cent,  and  are  very  irregularly  taken.  October 
appears  to  be  themonthof  greatest  consumption,  with  15.07  percent. 
Hemiptera  are  eaten  very  sparingly.  Scales  (Coccidw )  were  found  in 
two  stomachs,  and  in  one  were  identified  as  the  plum  scale  {Eidtcan- 
ium  cerasifei) ;  these,  with  a  few  stink  bugs,  amount  to  a  little  less 
than  1  per  cent  for  the  year.  A  few  miscellaneous  insects  and  spiders 
aggregate  5.44  per  cent.  The  insects  consist  of  May  fliea,  stone  flies, 
grasshoppers,  crickets,  tree  hoppers,  caterpillars  and  mollis,  and 
flies  (Diptera).  A  few  eggs  were  found,  probably  those  of  the  tent 
caterpillars  {MalacosoTna). 

The  following  is  a  list  of  insects  identified  in  the  stomachs : 

COLEOPTBRA. 

CoaineHa  9-no(a(a.  Aphodiui  inquinatiu, 

Voodnella  nmguinea.  Duittlonycka  sp. 

Adalia  bipuncUHa.  Xanthonia  10-nolala. 

Analis  pp.  Diabrotica  32-punttala. 

Lscmophlirus  fttyuUaftu.  Cani/a  pallipea. 

Onthophagiu  ep.  PandekUjut  hUarU. 

Aphodivs  jimttariuM.  Balanima  np. 


Veipa  maeulala.  Pimpla  up. 


L.  D.,  Bull,  se,  West  Virginia  Agrle.E^iper.  St*.,  p.  asi,ian~'    .,.^1.^ 
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Plum  or  cherry  scale  {BuUeanium  eerati/ex). 

LEPtOOFTBRA. 

Tent  caterpillar  (Malieotonui  ep.). 

Vegetable  food. — The  two  principal  items  of  vegetable  food  are 
fruit  and  cambium.  Twenty-two  species  of  wild  fruit  and  two  of 
cultivated  were  identified.  In  general  tbe  least  fruit  is  eaten  in  spring 
and  summer  and  the  most  in  fall  and  winter.  Altogether  it  was  found 
in  llSstomachfi,  none  in  May  and  the  most,  71 .26  per  cent,  in  Novem- 
ber. It  was  evidently  mainly  berries  left  on  the  bushes.  Seeds  of 
Rubus  fruit,  which  may  be  either  wild  or  cultivated,  were  found  in  two 
stomachs,  and  two  contained  what  was  thought  to  be  apple  pulp.  The 
total  of  the  fruit  is  28.06  per  cent  of  the  food,  but  evidently  has  little 
economic  interest.  The  apple  was  probably  the  only  cultivated 
variety  and  this  was  eaten  only  twice.  Cambium,  or  the  inner  bark  of 
trees,  was  eaten  every  month,  but  mostly  in  winter  and  spring.  The 
greatest  consumption  is  in  April,  48.95  per  cent,  and  the  least  in 
November,  1.53  per  cent.  It  was  found  in  127  stomachs  and  was  the 
entire  contents  of  12.  The  average  for  the  year  is  16.54  per  cent, 
which  ia  exceeded  by  only  two  items— fruit  and  ants.  The  subjects 
of  cambium  and  sap  sucking  have  been  discussed  on  a  previous  page. 
Mast,  poison  Rhus  seeds,  mullein,  and  rubbish  collectively  make  up 
the  remaining  6.09  per  cent.  Mast  was  found  in  15  stomachs,  and  is 
evidently  not  specially  sought.  Poison  ivy  seed  was  contained  in 
seven  stomachs  and  poison  sumac  in  one,  so  the  sapsucker  does  little 
harm  by  distributing  the  seed  of  these  noxious  plants.  Rubbish  was 
found  in  48  stomachs.  It  was  mostly  bits  of  the  outer  bark  of  trees, 
evidently  swallowed  when  pecking  for  cambium. 

The  following  fruits  and  seeds  were  found  in  the  food : 

Red  cedar  (Juniperm  virginiana).  Black  alder  (lUx  vartieillata). 

Greenbrier  (Smilac  sp,).  Burning  bush  {Euontfmut  amtritanut). 

Hackberry  {Cellia  occidentalis).  Froet  grape  ( Filw  Kir<ft/oitfl). 

SaBBafrae  {Sasta/rta  aassa/ras).  Virginia  creeper  (Parthenocistut  guin^u^- 

Blackberry  or  raspberry  (ifubiu  ep.).  Jolia). 

Shad  or  eerviee  berry  (Amelanchier  eana-     Flowering  dogwood  (Comui  florida). 

de7i»vi).  Sour  gum  (Nyua  tj/lvalKa). 

Choko  cherry  ^Pruntu  virgimana).  Blueberry  ( Vacdnium  ap.). 

Black  cberry  (Prunu*  serolina).  Black  nightshade  (SoUutum  niyrum). 

Poison  sumac  (^u*  vemix).  Mullein  (  Verbruaim  tiuipmu). 

PoLion  ivy  {Rhus rudieans).  Red-berried  eider  (SambueuM  ptiheru). 

American  holly  [Ilex  opaca).  Elder  (Samftucussp.). 

Ink  berry  [Ilex  gUtbm).  Poke  berry  (PAytofacw  d^andra). 
Swamp  holly  (Ilex  deddtm). 

Summary. — In  the  animal  food  of  the  yellow-bellied  sapsucker, 
ants  are  the  most  important  item,  and  while  of  no  great  economic 
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interest  they  must  be  reckoned  in  the  bird's  favbr.  On  the  other 
hand,  the  damage  this  sapsucker  inflicts  in  eating  the  cambium  and 
sap  of  trees  ia  so  serious  that  it  more  than  counterbalances  any  good 
that  the  bird  does  in  other  directions.  Investigations  show  that  the 
damage  to  timber,  especially  in  the  Southern  States,  is  extensive  and 
serious.' 

BEB-BRBASTED  BAFBtTOKBB. 

{SphyrapiiMt  ruber  and  eubsp.) 

The  red-breasted  sapsucker  is  confined  to  the  Paciflc  coast  region, 
and  ranges  from  central  Lower  California  in  winter,  north  in  summer 
through  California,  Oregon,  and  Washington  to  Alaska.  Naturally 
it  seems  to  be  a  forest  bird,  but  it  takes  kindly  to  orchards  and 
ranches.  It  is  migratory  to  a  slight  extent,  but  summers  as  far 
south  as  the  San  Bernardino  Mountains.  It  makes,  however,  a 
minor  migration  in  many  locahties  by  descending  the  mountains  to 
the  valleys,  in  which  it  winters. 

Speaking  guardedly  of  this  bird,  Maj.  Charles  Bendire  says: 

I  tun  inclined  to  think  that  this  apeciee  does  not  indulge  in  the  habit  of  girdling 
trees  for  the  sap  and  the  soft  inner  bark  (cambium)  to  the  same  extent  that  Sphyro' 
piciu  variva  doee;  at  any  iat«,  not  during  the  breeding  season.' 

On  the  other  ]iand,  Prof.  Cook,  of  Claremont,  California,  gives  the 
following  direct  testimony : 

Sphyrapicug  ruber  is  the  sapsucker  of  southern  California.  It  taps  fruit  trees,  «epe- 
cially  prune  and  apricot,  and  evergreens.  Its  mischief  eeems  much  more  serious 
tban  that  of  its  congener  of  the  East,  as  trees  are  frequently  killed  by  reason  of  ita 
punctures,  although  these  latter  are  more  distant  and  less  numerous.  I  never  knew 
a  tree  to  be  killed  by  the  sapmickers  in  Michigan.  The  evil  in  California  is  wrought 
in  summer,  when  the  dry  season  has  enfeebled  the  tree,  and  this  is  a  possible  expla- 
nation of  the  more  serioua  harm  to  the  trees  of  this  re^on.* 

In  the  face  of  this  conflicting  testimony  we  may  infer  that  the 
habits  of  the  bird  vary  with  the  locality. 

In  Oregon  the  writer  observed  trees  of  white  birch  and  mountain 
ash  growing  in  a  village  yard  which  were  badly  injured  by  this  bird. 

Only  34  stomachs  of  this  species  were  available  for  examination, 
and  none  were  taken  in  the  months  from  April  to  August,  inclusive, 
while  29,  or  five-sixths  of  all,  were  collected  in  October,  November, 
and  December.  Only  some  general  ideas  of  the  food  can  be  expected 
from  so  Uttle  matt^rial. 

In  the  first  analysis  we  find  practically  69  per  cent  of  animal  food 
to  31  of  vegetable. 

Animal  food. — This  species  is  a  much  greater  insect  eater  than 
8.  varius.     Ants,  the  largest  item,  amount  to  42.49  per  cent.     They 

'A  bulletin  upon  thlaeubject  lain  prepaiBlion  by  W.  L,  McAlw. 

>  Bendire,  MsJ.  Cbarla.  Lire  lllstorla  of  North  Ameitcan  Birdi,  II,  M,  ISOt. 

•  Cook.  A.  J.,  Auk,  XUI,  8S,  19K. 


-ctyGooj^lc 


32  FOOD  OP   W00DPECKEB8   OF  UNITED  ST4TES. 

were  eates  freely  in  every  month  Id  which  stomachs  were  taken 
except  February,  and  4  stomachs  contained  nothing  else.  Other 
Hymenoptera  abrogate  a  tittle  more  thaD  7  per  cent.  Beetles  of  all 
kinds  amount  to  only  4  per  cent,  and  none  of  them  are  of  useful 
species.  The  greater  number  belong  to  the  family  Chrysomehdse,  or 
leaf-eaters.  Diachua  auratvs  was  the  only  one  identified.  One 
stomach  contained  the  remains  of  Rhivoaimita  paRipe»,  a  member  of 
the  Fythidee,  a  small  and  rather  rare  family.  Caterpillars  were 
found  in  2  stomachs,  locust  eggs  in  1,  and  a  caterpillar  formed  the 
entire  contents  of  1.  All  these  amount  to  15  per  cent,  and  make  up 
the  rest  of  the  animal  food. 

Vegetable  food. — Of  the  vegetable  food,  fruit  constitutes  12.69  per 
cent.  Berries  of  the  pepper  tree  (Sckinua  moUe)  were  found  in  3 
stomachs,  cascara  {Rhamnua  ealifomicua)  in  1,  pulp  not  further 
identified  in  3,  and  figs  in  1.  Only  the  last  is  of  any  economic  import- 
ance. Seeds  of  poison  oak  were  found  in  4  stomachs,  wax  myrtle 
(Jf^T'icacaZi/'om'tca)  in  1,  and  unidentified  seeds  in  1.  Seeds  altogether 
amount  to  5.96  per  cent.  Cambium  was  found  in  only  6  stomachs, 
but  Aggregated  11.13  per  cent,  which  is  three-fourths  as  much  as  was 
eateu  by  S.  varius.  Nearly  all  that  had  taken  it  at  all  had  eaten  a 
good  percentage.  Stomach  examinations  alone  do  not  enable  us  to 
settle  the  status  of  the  bird,  for  which  more  material  and  some  field 
observation  will  be  necessary. 

Summary. — It  appears  tiiat  the  red-breasted  sapsucker  attacks  and 
injures  trees,  but  wliether  it  is  as  destructive  as  its  eastern  relative  is 
not  yet  known,  and  more  material  and  further  observations  are 
necessary  to  settle  the  question. 

WHXIAUSON  SAFSTJCKER. 

(SphyrapuMt  thyroideut.) 

The  Williamson  sapsucker  is  a  bird  of  mountains  and  evergreen 
forests.  Its  range  extends  from  the  eastern  slope  of  the  Rocky 
Mountains  westward  to  the  Pacific,  and  from  Arizona  and  New 
Mexico  northward  to  British  Columbia;  south  in  winter  to  Mexico. 
The  bird  is  likely  to  be  of  little  economic  interest  except  in  connection 
with  forests.  Only  17  stomaciis  of  this  species  have  been  received  by 
the  Biological  Survey,  and  all  but  2  of  these  were  collected  in  the 
months  from  June  to  September,  inclusive.  Conclusions  based  on  the 
examination  of  so  little  material  must  be  considered  as  only  tentative. 
In  the  first  analysis  of  the  food  it  divides  into  87  per  cent  of  animal 
matter  and  13  of  vegetable. 

Animal  food. — Of  the  animal  food  a  mere  trace  was  shown  of  click- 
beetles  (Elftterida?)  and  less  than  I  per  cent  of  crane  flies  (Tipulide). 
The  remainder,  86  per  cent,  consists  entirely  of  ants,  with  which  7 
stomachs  were  entirely  filled.    This  record  places  this  bird  at  the 
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head  of  the  woodpeckers  in  ant  eatiog,  but  the  material  is  too  scanty 
to  warrant  final  conclusions. 

Vegetable  food. — Fruit  pulp  in  1  stomach  and  rubbish  in  another, 
each  amounted  to  leas  than  1  per  cent  of  the  year's  food.  Cambium 
occurred  in  5  stomachs,  and  formed  the  bulk  of  the  vegetable  food, 
12.55  per  cent  of  the  whole. 

Summary. — These  results  would  indicate  a  very  limited  diet  for  this 
bird,  but  it  is  altogether  probable  that  a  greater  number  of  stomficlis 
would  materially  modify  these  figures.  They  show,  however,  that 
the  bird  eats  ants  and  cambium,  if  they  are  not  c^inclusive  as  to  what 
it  does  not  eat. 

pHiXatei)  woodpecker. 

{PhkeotomvM  piUatut  and  subspp.) 

The  pileated  woodpecker,  logcock,  woodcock,  or  cock  of  the  woods, 
as  it  is  variously  called,  is  the  largest  member  of  the  family  now  living 
in  the  United  States,  except  the  ivory-billed  woodpecker,  which  is 
very  rare.  The  logcock  is  essentially  a  forest  bird,  and  is  rarely  found 
except  in  rather  extensive  tracts  of  timber.  It  is  usually  shy  and 
retiring,  difficult  to  approach,  and  better  known  by  its  work  than  by 
sight.  Its  lai;ge  size,  load  voice,  and  habit  of  hammering  upon  dead 
limbs  combine  to  make  it  a  conspicuous  inhabitant  of  the  forest.  Its 
strength  is  wonderful,  and  it  is  hard  to  believe  that  a  bird  can  so  com- 
pletely destroy  a  stump  or  log.  Strips  of  decayed  wood  2  feet  long, 
4  inches  wide,  and  an  inch  thick  are  often  torn  from  a  stump  and 
thrown  several  yards  away. 

"Woodpeckers  signal  each  other  by  hammering  upon  a  dead  and 
hollow  limb  or  trunk  of  a  tree,  or  upon  the  metallic  cornice  of  a  build- 
ing. The  pileated  is  an  adept  at  such  telegraphing,  and  its  tattoo  on 
a  particularly  resonant  piece  of  timber  can  be  heard  for  more  than  a 
mile. 

The  pileated  woodpecker  seems  to  be  distributed  over  the  United 
States  in  general,  and  north  to  Canada,  but  is  absent  from  some  large 
areas,  particularly  in  the  southwestern  United  States,  even  where 
there  are  extensive  forests  and  other  conditions  apparently  suited  to 
its  tastes.  It  is  not  migratory  in  the  usual  sense,  but  in  winter 
wanders  e.\ten8ively,  usuaUy  accompanied  by  its  mate,  which  leads 
to  the  behef  that  it  mates  for  life. 

In  the  laboratory  investigation  of  this  bird's  food  80  stomachs 
were  available.  They  were  collected  in  14  States,  the  District  of 
Columbia,  and  Cana<]a,  and  are  distributed  in  every  month,  though 
May  is  represented  by  only  1.  The  animal  food  amounts  to  72.88 
per  cent  and  the  vegetable  to  27.12,  The  former  consists  principally 
of  beetles  and  ants,  and  the  latter  of  wild  fruits. 
75713°— BuU.  37—11 3 


Digitized  by  Google 


34  FOOD  OF   WOODPECKERS  OF  UNITED  STATES. 

Animal  food. — Beetles  amount  to  22.01  per  cent.  Neaily  all  were 
in  the  lanral  stage,  and  evidently  were  dug  out  of  dead  and  decaying 
wood.  Tliey  belong  to  tlie  Cerambycidie,  the  Buprestidw,  and  the 
Elateridee,  all  of  them  wood-borers,  with  some  Lucanidfe  and  Scara- 
beeidffi,  many  species  of  wliich  breed  in  rotting  timber.  Carabidte, 
or  useful  ground-beetles,  were  found  in  only  6  stomachs  and  amount 
to  a  small  fraction  of  1  per  cent. 

Ants  aggregate  30.91  per  cent  and  constitute  more  than  half  of  the 
animal  food.  They  were  found  in  48  stomachs,  and  in  one,  2,600 
were  counted;  in  another,  2,080;  and  in  a  third,  2,000.  They  are 
mostly  of  the  larger  species  that  live  in  decaying  timber.  These  two 
items,  beetles  and  ants,  make  up  the  bulk  of  the  animal  food,  61.92 
per  cent.  It  is  evident  that  they  are  the  objects  of  the  bird's  search 
when  he  is  foraging  over  the  trunks  of  dead  trees  or  logs,  and  that 
other  insects  are  taken  only  incidentally.  Fhes,  caterpillars,  frag- 
ments of  cockroaches  and  their  egg  cases  (ootheca),  bits  of  grass- 
hoppers, some  sawflies,  and  white  ants,  no  one  of  which  amounts  to  a 
respectable  percentage,  aggregate  10.96  per  cent,  the  balance  of  the 
animal  food. 

The  following  is  a  list  of  insects  identified  in  the  stomachs: 


Anitodaclylui  ep.  L'pi*  eerambovlet. 

AUorhina  nitida.  ChaUxphora  ep. 

Cseloctphala  Bp. 


Camponotm  penmylvanieux.  Crematlogatler  Ixviutcula. 

Camponotut  ktrmleantu. 


Caterpillar  {Sixilfcocampa  tiburna). 

Vegetable  food. — The  laigest  item  of  vegetable  food,  and  in  fact  the 
only  one  of  importance,  is  wild  fruit,  which  amounts  to  22.56  per  cent, 
and  of  which  19  species  were  identified.  This  is  probably  eaten  in 
every  month,  but  in  the  stomachs  examined  none  was  found  in  April, 
May,  or  June;  but  as  only  6  stomachs  were  collected  in  those  months, 
the  record  is  not  conclusive.  The  only  part  of  the  fruit  which  can 
possibly  have  any  economic  interest  is  some  Rubua  seeds  found  in  1 
stomach  and  some  unidentified  seeds  in  5,  but  probably  these  were  wild 
like  the  others.  Seeds  of  poison  ivy  (or  poison  oak),  poison  sumac, 
dwarf  sumac,  a  little  cambium,  and  mast,  with  some  rubbish,  alto- 
gether amount  to  4.56  per  cent  and  complete  the  vegetable  food. 

The  following  vegetable  food  was  found  in  the  stomachs: 
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Greenbrier  (Smilax  glaura).  Fiwt  grape  (  Viiii  rordi/olia). 

Cat  brier  (Smilax  rolundijolin).         ,  Woodbine  {ParUtenonan*  quinque/olia). 

Laurel-leaved   greenbrier  {Smiitw   lauri-     Flowering  dogwood  (CdrniM^orirfa). 

folia).  Rougfa-le«ved  dogwood  {Carniit  atperi- 
Uackberry  (Celti*  otddentalif).  folia), 

Saseahss  berry  {Saita/rai  tauafra»).  Suur  gum  (Nytta  tylvatiax). 

Blackberry  or  raspberry  (Rubus  sp.).  Tupelo  gum  (Nyssa  aquatica). 

Dwarf  aumac  (Rhut  wpallina).  Persimmon  {Dio*pyro»  rirgimana). 

Poison  sumac  {Rhut  rtmix).  Fringe  tree  {Chionanihvt  virginica). 

Poison  ivy  (Rkut  Todiarm).  Elderberry  (Sambucut  canadentit). 

American  holly  {Ilex  opaca).  Larger  vrithe-rod  (  Vibumutn  nudum). 

Daboon  holly  (lUx  eastine).  Black  haw  ( Vibumvm  prunifolium). 

Summary. — The  food  of  the  pileated  woodpecker  does  not  interest 
the  farmer  or  horticulturist,  for  it  is  obtained  entirely  from  the  forest 
or  the  wild  copses  on  its  edge.  This  bird  does  not  visit  either  the 
orchard  or  the  grain  field,  and  all  its  work  in  the  forest  helps  to  con- 
serve the  timber.  Unfortunately  the  bird  is  so  scarce  in  many  places 
that  it  is  an  object  of  curiosity,  and  the  man  or  boy  with  a  gun  never 
lets  pass  a  chance  to  shoot  one,  although  its  flesh  is  unfit  for  food. 
In  fall  and  winter  it  may  often  be  seen  in  the  market  in  Washington, 
and  probably  in  cities  farther  south.  Maj.  Bendire  relates  that  once 
when  short  of  provisions  he  attempted  to  eat  one,  but  found  it 
extremely  unpalatable.  Its  killing  should  be  strictly  prohibited  at  all 
times. 

KBD-HEASED  WOODPECKER. 

(Metanerpeg  erylhrncephalui.) 

The  handsome  redhead  (PI.  Ill)  inhabits  suitable  localities  through- 
out most  of  southern  Canada  and  the  United  States  east  of  the 
Rocky  Mountains,  but  is  rare  in  New  England  and  northeastward. 
It  is  a  familiar  bird  on  telegraph  poles  and  fence  posts  and  feeds 
lai^ely  on  insects  found  upon  these  bare  surfaces,  but  the  v^etable 
matter  in  its  stomach  shows  that  it  forages  ebewhere  also. 

Fifty  years  ago  Giraud  stated  that  on  Long  Island  the  red-headed 
woodpecker  arrives  early  in  April,  and  during  the  spring  "subsists 
chiefly  on  insects.  In  summer  it  frequents  fruit  trees,  ripe  cherries 
and  pears  seeming  to  be  a  favorite  repast.  In  the  fall  it  feeds  on 
berries  and  acorns,  the  latter  at  this  season  forming  a  large  portion 
of  its  food."  ' 

In  its  fondness  for  mast  it  resembles  its  relative,  the  California 
woodpecker.  In  the  northern  part  of  its  range,  where  the  oak  is 
replaced  by  the  beech,  the  redhead  makes  the  beechnut  its  principal 
food.  Dr.  C.  Hart  Merriam  has  given  much  testimony  under  this 
head.'     He  states  that  in  northern  New  York,  where  it  is  one  of  the 

■  OliBud.  I.  P.,  Birds  ol  Lone  Island,  p.  ito.  UH. 
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commonest  woodpeckers,  it  subsists  almost  exclusively  on  beechnuts 
during  the  fall  and  winter,  even  picking  the  green  nuts  before  they  are 
ripe  and  while  the  trees  are  still  covered  with  leaves.  He  has  shown 
that  these  woodpeckers  invariably  remain  throughout  the  winter 
after  good  nut  yields  and  migrate  whenever  the  nut  crop  fails.  He 
says:  "Gray  squirrels,  red-headed  woodpeckers,  and  beechnuts  were 
numerous  during  the  winters  of  1871-72,  1873-74,  1875-76,  1877-78, 
1879-80,  1881-82,  1883-84,  while  during  the  alternate  years  the  squir- 
rels and  nuts  were  scarce  and  the  woodpeckers  altogether  absent;" 
and  adds  that  in  Lewis  County,  N.  Y,,  "  a  good  squirrel  year  is  synony- 
mous with  a  good  year  for  Melanerpes,  and  vice  versa."  In  early 
spring  following  a  nut  year,  when  tlie  mehing  snow  uncovers  the 
ground,  they  feed  on  the  beechnuts  that  were  buried  during  the  win- 
ter. On  April  5,  1878,  at  Locust  Grove,  N.  Y.,  he  shot  6  whose 
gizzards  contained  beechnuts  and  nothing  else. 

In  an  interesting  article  in  the  Auk,*  Mr.  O.  P.  Hay  says  that  in 
central  Indiana  during  a  good  beechnut  year,  from  the  time  the  nuts 
began  to  ripen,  the  redheads  were  almost  constantly  on  the  wing, 
passing  from  the  beeches  to  some  place  of  deposit.  They  hid  the 
nuts  in  almost  every  conceivable  situation,  ilany  were  placed  in 
cavities  in  partly  decayed  trees;  and  the  felling  of  an  old  beech  was 
certain  to  provide  a  feast  for  the  children.  Large  handfuls  were 
taken  from  a  single  knot  hole.  They  were  often  found  under  a  patch 
of  raised  bark,  and  sinj^le  nuts  were  driven  into  cracks  in  the  bark. 
Others  were  thrust  into  crack-s  in  gateposts;  and  a  favorite  place  of 
deposit  was  behind  long  slivers  on  fence  posts.  In  a  few  cases  grains 
of  corn  were  mixed  with  beechnuts.  Nuts  were  often  driven  into 
cracks  in  the  ends  of  railroad  ties,  and  the  birds  were  often  seen  on  the 
roofs  of  houses  pounding  nuts  into  the  crevices  laetween  the  shingles. 
In  several  instances  the  space  formed  by  a  board  springing  away 
from  a  fence  was  nearly  filled  with  nuts,  and  afterwards  pieces  of 
bark  and  wood  were  brought  and  driven  over  the  nuts  as  if  to  hide 
them  from  poachers. 

In  sunmier  Dr.  Merriam  has  seen  the  redheads  "make  frequent 
sallies  into  the  air  after  passing  insects,  which  were  almost  invariably 
secured."  He  has  also  seen  them  catch  grasshoppers  on  the  ground 
in  a  pasture. 

Dr.  A.  K.  Fisher  saw  several  red-headed  woodpeckers  feeding  on 
grasshoppers  in  the  streets  at  Itliles  City,  Mont.,  in  the  latter  part  of 
Jul3%  1893.  Several  of  the  birds  were  seen  capturing  these  insects 
near  the  hotel  throughout  the  greater  part  of  the  forenoon.  From 
a  regular  perch  on  top  of  a  telegraph  pole  or  cottonwood  they 
descended  on  their  prey,  sometimes  eating  them  on  the  ground,  but 
more  often  returning  to  their  former  post  to  devour  them. 
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The  following  interesting  observation  was  made  by  Dr.  G.  S.  Agers- 
borg,  of  Vermilion,  S.  Dak. :' 

Last  spring,  in  opening  a  good  many  birds  of  tbia  species  with  the  object  oE  aeccr- 
taining  their  principal  food,  I  found  in  their  stemachs  nothing  but  young  grase- 
boppere.  One  of  them,  which  had  its  h^quarters  near  my  houBC,  was  observed 
making  frequent  viaite  to  an  old  oak  poet,  and  on  examining  it  I  found  a  large  crack 
where  the  woodpecker  had  inserted  about  100  grasshoppers  of  all  sizes  (for  future 
use,  as  later  obaervation  proved),  which  were  put  in  without  killing  them,  but  they 
were  ao  firmly  wedged  in  the  crack  that  they  in  vain  tried  to  get  free.  I  told  this  to 
a  couple  of  farmers,  and  found  that  they  had  aba  seen  the  same  thing,  and  showed 
me  posts  which  were  used  for  the  same  purpose.  Later  in  the  season  the  wood- 
pecker whose  station  was  near  my  house  commenced  to  use  his  stores,  and  to-day 
(February  10)  there  are  only  a  few  ahriveled-up  giaaeboppers  left.' 

The  late  Mr.  Charles  Aldrich,  of  Webster  City,  Iowa,  states  that 
he  saw  a  red-headed  woodpecker  catching  grasshoppers  on  the  prairie 
half  a  mile  from  timber.  In  Nebraska  grasshoppers  were  found  in 
4  out  of  6  stomachs  examined  by  Prof.  Samuel  Aughey. 

Besides  taking  fruit  and  grain,  this  woodpecker  has  been  accused 
of  destroying  the  eggs  of  other  birds  and  even  of  killing  the  young; 
and  from  Florida  comes  a  report  that  it  enters  poultry  houses  and 
sucks  the  e^g  of  domestic  fowls.  Mr.  Charles  Aldrich,  of  Webster 
City,  Iowa,  says  that  a  red-headed  woodpecker  was  seen  to  kill  a 
duckling  with  a  single  blow  on  the  head,  and  then  to  peck  out  and 
eat  the  brains.'  In  view  of  such  testimony,  remains  of  eggs  and 
young  birds  were  carefully  looked  for  in  the  stomachs  examined,  but 
pieces  of  eggshell  were  found  in  only  4. 

A  verj-  unusual  trait  has  been  recorded  by  Dr.  Howard  Jones,  of 
Circleville,  Ohio.  He  has  seen  the  red-headed  woodpecker  steal  the 
eggs  of  eaves  swallows,  and  in  coses  where  the  necks  of  the  nests 
were  so  long  that  the  eggs  were  out  of  reach,  the  woodpecker  made 
a  hole  in  the  walls  of  the  nest  and  so  obtained  the  contents.  In  a 
colony  of  swallows  containing  dozens  of  nests,  not  a  single  brood  of 
young  was  jaised.  One  of  the  woodpeckers  also  began  to  prey  upon 
hens'  eggs,  and  was  finally  captured  in  the  act  of  robbing  the  nest  of  a 
sitting  hen.* 

The  redhead  has  been  accused  of  doing  considerable  damage  to 
fruit  and  grain,  and  both  charges  are  fairly  well  sustained.  In 
northern  New  York  Dr.  Merriam  has  seen  it  peck  into  apples  on  the 
tree,  and  has  several  times  seen  it  feed  on  chokecherries  (Prunus 
virginiajia). 

Mr.  August  Jahn,  of  Pope  County,  Ark.,  writes  that  it  has  damaged 
his  com  to  the  amount  of  $10  or  $15,  and  Dr.  J.  K.  Mlithei-s,  of  U|)shur 
County,  W.  Va.,  says  that  the  same  species  feeds  on  cherries,  straw- 
berries, raspberries,  and  blackberries,  and  that  its  depredations  are 
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sometimes  serious.  According  to  Mr.  Witmer  Stone,  of  Germantown, 
Pa.,  red-headed  woodpeckers  have  been  observed  to  strip  a  black- 
berry patch  of  all  of  its  f niit.  Mr.  W.  B.  McDaniel,  of  Decatur  County, 
Ga.,  also  reports  that  the  sapsucker  and  redhead  eat  grapea  and 
cherries,  the  loss  being  sometimes  considerable.  These  examples 
show  the  nature  of  the  testimony  contributed  by  eyewitnesses,  the 
accuracy  of  whose  observations  there  is  no  reason  to  doubt.  That 
the  stomach  examinations  do  not  reveal  more  damaging  evidence 
against  the  species  is  not  surprising,  for  a  person  seeing  a  bird  eating 
his  choice  fruit,  or  in  some  other  way  inflicting  damage,  is  more 
impressed  by  it  than  by  the  sight  of  a  hundred  of  the  same  species 
quietly  pursuing  their  ordinary  vocations.  Thus  an  occasional  act 
is  taken  as  a  characteristic  habit. 

In  the  food  investigation  of  the  redhead  443  stomachs  were  exam- 
ined. They  were  collected  in  27  States,  the  District  of  Columbia, 
and  Canada,  and  represent  every  month,  though  fewer  were  taken 
in  the  colder  season,  as  the  bird  is  inclined  to  migrate,  and  remains 
in  the  north  only  when  an  abundance  of  food  is  assured.  Of  the 
stomach's  contents,  animal  matter  amoimts  to  33.83  per  cent  and 
vegetable  to  66.17. 

Animal  food.— Beetle  amount  to  about  19  per  cent  of  the  food. 
Of  these,  7.34  per  cent  consist  of  predaceous  ground  beetles  and 
tiger  beetles,  with  a  few  ladybird  beetles,  all  of  which  are  useful. 
This  is  the  highest  percentage  of  useful  insects  eaten  by  any  of  the 
woodpeckers.  Among  the  species  taken  are  the  fire  ground-beetle 
(Calosoma  calidum)  and  the  searcher  (C.  eenUat&r),  both  predaceous 
species  of  large  size  and  vile  odor. 

Pasaalus  comviua,  one  of  the  staghoms,  a  large  species,  waa  also 
found,  as  well  as  a  pair  of  mandibles  belonging  to  Prionua  imbrv- 
eomia,  one  of  the  largest  species  in  the  United  States.  The  remain- 
der of  the  beetle  food  is  made  up  of  various  families,  of  which  the 
May  beetles  (Scarabceidse)  are  the  most  prominent.  They  amount 
to  6.31  per  cent  and  are  mostly  fiower-beetles  {Euphoria)  or  closely 
aUied  genera,  A  preference  for  large  beetles  is  a  pronounced  char^ 
acteristic  of  this  woodpecker.  Weevils  were  found  in  99  stomachs 
and  as  many  as  12  were  counted  in  one.  Such  harmful  species  as 
Epicurus  imhricaius,  Phytonomus  punctatus,  and  Sph^rwphoras  zete 
were  identified  in  several  stomachs.  The  beetles  eaten  by  the  red- 
head are  mostly  adults,  and  such  species  as  creep  over  the  bark  of 
trees  or  on  bare  fences  or  telegraph  poles,  where  the  bird  loves  to 
forage.  Unlike  the  hairy,  downy,  and  three-toed  woodpeckers,  the 
redhead  eats  very  few  beetle  larvie  or  other  grubs,  or  ants  that  live 
in  wood  or  other  places  of  concealment.  Apparently  it  is  not  so 
fond  of  pecking  wood  as  are  the  other  species,  but  on  the  other  hand 
it  has  been  known  to  peck  holes  in  telegraph  and  telephone  poles 
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until  they  were  so  weakened  as  to  break  do^-u,  thereby  causing 
"considerable  damage."  ' 

Ants  amount  to  5.17  per  cent  of  the  food  of  the  redhead,  which  is 
the  lowest  record  but  one  of  all  the  woodpeckers.  The  greatest 
number  are  eaten  in  June  and  July,  when  they  aggregate  a  Uttle 
more  than  14  per  cent  in  eatjh  month.  As  they  are  mostly  taken 
in  the  warmer  months,  it  is  almost  certain  that  they  are  captiued 
in  the  open,  not  dug  out  of  decaying  trees  or  logs.  Hymeuoptera 
other  than  ant8  amount  to  1.63  per  cent.  Hieee  are  of  course  bees 
and  wasps,  and,  as  this  bird  is  quite  Willful  in  catching  insects  upon 
the  wing,  probably  it  takes  most  of  them  in  the  air.*  In  one  stomach 
was  found  one  worker  honey  bee.  Parasitic  species  were  identified 
in  a  few  stomachs.  Like  the  ants,  moat  of  the  vaspe  were  taken 
in  midsummer. 

Hemiptera,  or  bugs,  are  a  small  but  rather  regular  constituent  of 
the  food.  They  aggregate  only  1.89  per  cent  of  the  yearly  diet, 
but  include  some  interesting  species.  A  collection  of  6  stomachs 
was  rec«ved  from  Ames,  Iowa,  at  a  time  when  a  brood  of  17-year 
locusts  iTiineen  eeptendecim)  was  out.  These  insects  had  been 
eaten  by  every  one  of  the  birds,  and  they  averaged  52  per  cent  of 
the  stomachs'  contents.  Field  observation,  as  well  as  stomach 
examination,  shows  that  cicadas  are  eaten  in  their  season  by  all 
kinds  of  insectivorous  birds  big  enough  to  manage  such  lai^e  insects. 
Cicadas  were  found  in  10  stomachs,  but  not  all  were  identified  as 
the  17-year  species.  Scales  (Coccidffi),  or  bark  hce,  were  found  in 
17  stomachs,  and  in  5  they  were  identified  as  the  plum  or  cherry 
scale  iEvlecanium  cerasijex).  In  1  stomach  this  species  amounted 
to  60  per  cent  of  the  contents.  This  shows  that  the  bird  forages  to 
some  extent  among  the  smaller  branches  and  twigs  of  live  trees. 
A  few  individuals  of  several  other  families  of  bugs  were  found,  of 
which  Pentatomidse,  or  stinkbugs,  were  the  favorites. 

Orthoptera,  in  the  shape  of  grasshoppers,  crickets,  aod  cock- 
roaches and  their  eggs,  were  eaten  very  sparingly  throughout  the 
year;  but  in  August,  the  grasshopper  month,  the  redhead  takes 
to  the  ground,  where  it  feeds  quite  freeJy  upon  these  Insects.  They 
a^regate  21.17  per  cent  of  its  diet  in  August,  and  in  September  9.53 
per  cent,  amounting  in  the  two  months  to  two-thirds  of  the  grass- 
hoppers taken  in  the  year.  The  average  for  the  year  is  3.58  per  cent. 
There  is  much  testimony  that  many  grasshoppers  are  stored  up  for 
future  use.  They  do  not,  however,  constitute  a  very  large  element 
of  the  food  after  September,     The  redhead  may  share  the  instinct 

I  BucUer,  11.  H.,  Penoaj'lTUiia  Telephooe  Co.,  la  letter  lo  Bloloelcal  Survey,  dated  nurtsburg,  Pa., 
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of  its  California  cousin  and  store  up  much  food  that  it  never  eats. 
thus  contributing  to  the  welfare  of  pilferers  of  the  food. 

Lepidoptera,  that  is,  caterpillars,  are  apparently  not  a  favorite 
food  of  the  re<!hefld.  A  few  were  eaten  in  the  mouths  from  April  to 
October,  inclusiTe,  but  in  May  only  do  they  reach  10  per  cent  of  the 
food.  Tbe  average  for  the  year  is  1.63  percent.  One  harmful  species, 
the  wheat-head  army  worm  iHeliopJiUa  aSnlinea),  was  identified  in 
one  stomach,  which  contained  about  a  dozen  specimens.  Dragon- 
flies,  spiders,  and  mlllepeds,  bits  of  a  crayfish,  e^^sbells,  and  a  few- 
bits  of  bone  and  hair  of  some  small  rodent,  altogether  make  up  the 
remaining  1  per  cent. 

The  following  insects  were  identified  in  the  stomachs  of  the  red- 
bead: 


Cicindela  up. 

Caratnuep. 

Aphodim  gp. 

Calotoma  KTviaior. 

CaloKma  calidum. 

DuAtUmydut  sp. 

Panmadiut  depragut. 

Ptfro»tichu»  soffi. 

Anomalaep. 

Plerogtichiu  ep. 

Allorhina  nitido. 

Amara/uh-ipe». 

Euphoria /uigida. 

GaUrita  janut. 

Euphoria  iruh. 

Chl^muMsp. 

Prionia  I'mbncomi*. 

Elapkidion  sp. 

Nodonota  Irittu, 

AnUodartyluit  nigrila. 

Gattroidta  eyanm. 

TTopwUrmit  ep. 

Diabroliat  IS-punetata. 

Sphxridium.  scarab^oiika. 

BUodeg  Iricoslata. 

NecTopborut  ep. 

Crtopkilut  villoiua. 

CorymbiUa  cylindricallu. 

Stapkylima  vulpinus. 

Dicerca  obtaira. 

Stapkyliniu  maculonu. 

Dicerca  sp. 

Corcinella  9-ru)tata. 

Ipafascialiu. 

Ptinui  duhim. 

MelanotMjMMM. 

CerudiM  piceat. 

Famalwi  comutiu. 

Epicaula  sp. 

Phann-iu  camifez. 

Epkaerus  imbricatut. 

Canlkon  Imvii. 

Sitoncs  sp. 

Cantkon  sp. 

Onthophagui  Bp. 

Hylobiut  pales. 

Aluniiu  cognaliit. 

Bakninue  sp. 

Aphodiuafofsor. 

Sphenophortu  zes. 

A  phodiut  fimetariui. 

Sphenophorui  ep. 

Apliodivi  ruricola 

ApU  mdUffTa. 

Ophion  sji. 

Vetpa  macuiaUi. 

Camponotui  sp. 
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JVeaira  hilarw.  TAicen  ap. 

Sinea  diadema,  Eulecanium  cavtifex. 

JHbicen  aeptendeein. 

LEPTOOPTBRA.  ^ 

Wheat-head  army  worm  {HeUophita  albilinea). 

Vegetable  food. — Some  groin  ia  eaten  by  the  redhead  from  May  to 
September.  In  August  and  September  it  amounts  to  21.73  tind 
19.67  per  cent,  respectively.  The  average  for  the  year  is  4.25  per 
cent.  Com  was  identified  in  64  stomachs  and  oats  in  2.  The 
former  was  in  most  cases  immature  or  in  the  milk,  and  was  more  or 
less  mixed  -with  com  silk.  Domestic  fruit  was  found  in  175 
stomachs — that  is,  if  the  seeds  of  blackberries  and  raspberries  and 
the  pulp  without  seeds  were  all  of  domesticated  varieties.  Black- 
berries and  raspberries  were  identified  in  42  stomachs,  domestic 
cherries  in  15,  strawberries  in  7,  and  apples  in  9.  Cultivated  fruit 
was  all  taken  in  the  months  from  April  to  September,  inclusive,  with 
tlie  maximum  of  16,76  per  cent  in  July.  The  average  for  the  year 
is  3.30  per  cent.  The  above  account  undoubtedly  does  the  bird 
great  injustice,  as  probably  most  of  the  Rubus  fmit  (blackberries 
and  raspberries)  was  obtained  from  wayside  thickets,  an<l  it  is  almost 
ccLtain  that  much  of  the  unidentified  pulp  contained  in  102 
stomachs  was  from  wild  species.  The  strawberries  also  were  as 
likely  to  be  wild  as  cultivated.  Wild  fruits  were  found  in  100 
stomachs,  and  17  species  were  identified.  They  were  eaten  in 
every  month,  the  most  in  the  colder  ones,  February'  appears  to  be 
the  month  of  maximum  consumption  with  50  per  cent,  but  the 
record  is  based  on  only  9  stomachs.  The  average  for  the  year  is 
16.90  per  cent.  Anthers  of  flowers  shouKl  perhaps  be  included  in 
this  item.    They  were  found  in  4  stomachs. 

Mast  is  evidently  a  favorite  food  of  the  redhead.  It  appeai-s  in 
the  stomachs  of  every  month  except  March,  but  as  only  3  were 
taken  then  the  e.\ception  is  probably  accidental.  The  most  was 
eaten  in  the  four  months  from  October  to  January,  inclusive,  and 
the  average  for  those  months  is  55,22  per  cent,  and  for  the  year 
23.26  per  cent.  The  great  bulk  of  this  is  acorns,  but  some  other 
nuts  and  large  seeds  are  included.  This  record  for  mast  eating  is, 
an  far  as  known,  exceeded  by  only  a  few  birds,  notably  the  Cali- 
foi-nia  woodpecker  and  the  jays. 

Miscellaneous  vegetable  matter  amounts  to  18,30  per  cent.  This 
is  made  up  of  cambium,  found  in  5  stomachs,  poison-ivy  seeds  in  7, 
several  other  Rhus  seeds,  and  a  number  of  weed  seeds.  The  great 
bulk  of  this  item,  however,  is  a  mass  of  hard  woody  granules  of 
very  irregular  shape  and  undetermined  origin.    They  were  found 
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in  90  stomachs,  and  one  contained  nothing  else.  They  have  a 
resemblance  to  the  woody  granules  in  pear  pulp,  but  are  larger  and 
more  irregular.  It  is  possible  that  they  are  derived  from  the  pulp 
of  some  wild  fruit.  If  so,  their  percentage  should  be  added  to  the 
fruit  pulp.  They  have  been  found  in  the  food  of  other  woodpeckers, 
but  in  comparatively  small  quantities. 

The  following  fruits  and  seeds  were  identified: 

Briatly  greenbrier  (Smilax  bona-nox).  Frost  grape  ( Vitit  eordi/olia). 

Mulberry  (J/orti)ru6ra).  Woodbine   (Parthenodigut  quinque/olia). 

Dock  (Rurttex  sp.).  Flowering  dogwood  {CoTraufioridd). 

Lambsquartei^(OAfnopo<fiumaIJiuni).  Rough-leaved  di^wood  (Comut  atperi- 
Shadbudi  or  service  berry  (AmtUmdiUr       folia). 

amademit).  Panicled  dogwood  (Comiit  canSSmma) , 

Bird  cherry  (Pruniu  penruylvanua).  Sour  gum  (Nytta  tylvatica). 

Chokecberry  {Prunus  virginiana).  Huckleberry  {Gayluttaeia  ep.). 

Black  cherry  {Pruma  aerotina).  Black  nigbtshada  (Sotanum  Ttigrum). 

Dwarf  Buniac  (fiAu*  ccpallina).  DIack  elderberry  {SmiAueu»  canadentia). 

Smooth  Bumae  {Rhut  glabra).  Red  elderberry  {Sambwut  pubtnt). 

Poison  ivy  (RAtu  radioans).  Ragweed  [Ambrtima  sp.). 
Fox  giape  (  Vilit  vutpina). 

Summary. — No  species  of  woodpecker  in  this  country,  with  the 
possible  exception  of  the  yellow-bellied  sapsucker  {SpJiyrapictis 
varius),  has  been  the  subject  of  so  much  adverse  criticism  as  the  red- 
head. It  has  been  accused  of  eating  nearly  every  variety  of  culti- 
vated fruit  from  strawberries  to  oranges,  of  pecking  com  from  the 
ear,  of  eating  the  eggs  of  poultry  and  pigeons,  of  pecking  open  the 
skulls  and  devouring  the  brains  of  young  poultry,  and  of  destroying 
the  eggs  or  young  of  eaves  swallows  and  other  birds.  These  accusa- 
tions are  well  grounded,  but  the  habits  are  probably  only  local. 
These  reports  have  been  received  from  hundreds  of  localities,  but  in 
thousands  of  other  places  where  the  bird  abounds  no  such  acts  have 
been  observed.  Stomach  examination  confirms  to  some  extent  the 
corn-eating  habit,  and  to  a  less  degree  the  fruit-eating,  but  fails 
entirely  to  show  that  the  bird  habitually  eats  young  birds  or  eggs.' 
Where  this  bird  has  done  appreciable  harm,  it  has  probably  been  due 
to  new  and  unusual  contlitions  likely  to  be  temporary.  In  its  animal 
food  the  redhead  does  a  little  harm  theoretically  by  its  destruction 
of  predatory  beetles,  but  the  harmful  species  eaten  are  enough  to 
balance  this.  On  the  whole,  there  seems  t<t  be  no  reason  to  condemn 
this  woodpecker  except  under  very  unusual  conditions,  and  the  man 
who  claims  to  have  killed  527  of  them  in  four  years  did  himself  and 
neighbors  a  verv  doubtful  s 
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CAUFOBNIA  WOODPEOEBB. 

{Meianerpea  fannidvoTus  bairdi.) 

The  California  woodpecker  (PI.  IV)  is  distributed  throughout  most 
of  the  oak-covered  mountain  and  foothill  region  of  California,  north- 
ern Lower  California,  and  southern  Oregon.  It  lives  generally  wher- 
ever large  oaks  are  abunilant,  and  from  these  it  gets  much  of  its  living. 
Wherever  it  occurs  it  is  commonly  abundant,  and  its  strongly  con- 
trasted colors  and  loud  cries  attract  much  attention  as  it  fUes  from 
tree  to  tree.  A  peculiar  habit  has  drawn  much  notice  from  non- 
scientific  observers- — that  of  drilling  holes  in  tree  trunks  or  large 
branches,  in  each  of  which  it  places  an  acorn.  Where  this  bird  is 
abundant  all  dead  trunks  or  branches  of  any  size,  and  many  live  ones, 
are  punctured  with  these  holes,  frequently  less  than  an  inch  apart. 
So  zealous  is  the  bird  in  this  work  that  often  when  trees  in  the  proper 
condition  for  puncturing  are  not  numerous  enough,  it  attacks  build- 
ings and  drills  holes  in  the  cornices  of  houses  or  in  the  spires  of 
churches;  also  it  bores  into  telephone  and  telegraph  poles  and  fence 
posts,  and  sometimes  uses  natural  cavities.  But  the  woodpecker 
does  not  get  the  benefit  of  all  the  acorns  it  lays  up,  for  the  jays  have 
learned  where  tliey  can  easily  obtain  food  in  winter,  and  are  not  back- 
ward about  robbing  the  woodpecker's  larder,  thus  causing  endless 
quarrels.  Probably  rats,  mice,  and  squirrels  also  help  themselves  to 
these  supplies. 

For  the  laboratory  investigation  of  the  food  of  the  California 
woodpecker  84  stomachs  were  available.  They  were  taken  in  every 
month  except  February,  April,  and  Jlay— the  larger  numbers  in  June 
and  July,  when  the  chances  for  the  bird  to  do  mischief  are  greatest. 
.  The  food  was  found  to  consistof  22,59  per  cent  of  animal  matter  to 
77.41  per  cent  of  v^etable.  This  is  the  highest  percentage  of  vege- 
table matter  yet  found  in  the  stomach  of  any  woodpecker,  though  the 
red-bellied  {Centurus  carolinus)  comes  very  close  to  it.  Most  other 
woodpeckers  eat  more  animal  than  vegetable  food. 

Animal  food. — Beetles  constitute  the  smallest  item  in  the  animal 
food.  They  amount  to  less  than  3  per  cent,  and  are  distributed  among 
several  families,  with  no  preference  shown  for  any  one.  In  July, 
the  only  month  in  which  they  are  at  all  prominent,  they  reach  14.76 
per  cent.  No  wood-boring  larvse  were  found.  This  seems  to  indi- 
cate that  this  bird  uses  its  wood-pecking  powers,  not  to  find  insects, 
but  only  to  make  places  for  storing  food.  Ants  amount  to  8.09  per 
cent  of  the  food.  In  one  stomach  taken  in  March  they  constitute 
SO  per  cent  of  the  contents,  but  in  no  other  do  they  reach  11  per 
cent.  The  specific  name  of  this  h\rd,formicivora8,  is  not  well  chosen, 
for  it  eats  fewer  anta  than  most  other  species  of  woodpeckers.  Other 
Hymenoptera  amount  to  7.34  per  cent.     More  than  half  of  these 
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were  contained  in  stomachs  taken  in  August,  when  they  aggr^ate 
37,33  per  cent.  A  few  bugs,  flies,  arid  grasshoppers,  with  some 
fragments  of  caterpillars,  make  up  the  remainder  of  the  animal 
food — 4.49  per  cent.  One  stomach  contained  a  few  black  olive 
scales. 

Vegetable  food. — Grain,  fruit,  and  mast  are  the  three  items  that  form 
nearly  all  the  vegetable  food.  One  stomach  taken  in  Januarj'  con- 
tained notliing  but  com,  and  in  another  collected  in  December  were 
a  few  corn  hulls.  This  is  the  whole  of  the  grain  record,  and  is  of  no 
economic  interest.  The  average  for  the  year  but  slightly  exceeds  1 
per  cent.  Fruit  amounts  to  a  little  less  than  23  per  cent,  and  was 
found  in  nearly  every  month  in  which  stomachs  were  taken.  Most 
of  it  was  evidently  the  pulp  of  the  larger  cultivated  varieties,  though 
that  found  in  stomachs  collected  in  the  winter  months  could  have  no 
economic  value.  Seeds  of  the  elderberry  {Samhums)  were  found  in 
two  stomachs  and  were  the  only  fruit  positively  identified.  The 
largest  amounts  were  eaten  in  August  and  September,  when  they 
reached  59.34  and  54  per  cent,  respectively.  While  this  is  rather  a 
high  percentage  of  fruit  eaten,  complaints  against  the  bird  are  not 
general,  and  the  damage  done  to  fruit  over  most  of  its  range  is 
probably  comi)aratively  small. 

The  principal  item  of  the  food  of  the  California  woodpecker  is 
acoms.  This  amounts  to  53.30  per  cent  of  the  food  of  the  year, 
and  was  found  in  58  stomachs,  or  69  per  cent  of  the  M'hole,  and  23 
contained  nothing  else.  It  was  eaten  in  every  month  when  stomaclis 
were  taken  exce[)t  August,  but  as  only  3  were  collected  in  tliat 
month  the  record  is  not  reliable.  In  November,  M'hen  12  stomachs 
were  taken,  acoms  amounted  to  93.58  per  cent  of  the  average  con- 
tents. In  June,  when  fruit  and  insects  are  abundant,  it  averaged 
in  12  stomachs  79.25  per  cent.  In  July  the  lea.st  was  eaten^29.47 
per  cent.  This  was  made  up  by  the  animal  food,  which  attained  the 
liighest  percentage  in  that  month.  The  question  has  been  raised 
whether  the  bird  stores  the  acorn  for  the  sake  of  its  meat  or  for  the 
grubs  wliich  may  freijuently  develop  therein.  The  examination  of 
the  stomach  contents  removes  all  doubt,  for  while  acorns  are  eaten 
freely  larvai  are  almost  entirely  wanting. 

In  certain  localities  where  tdnionds  arc  lai^ely  cultivated  and  tliis 
bird  is  abundant  it  exhibits  a  strong  liking  for  these  nuts.  Under  these 
conditions  it  is  sometimes  necessary  to  shoot  everj'  woodpecker  that 
appears  in  the  orchard  in  order  to  save  even  a  reasonable  part  of 
the  crop.  Such  conditions  are  likely  to  occur  wherever  large  groves 
of  oaks  occur  in  close  proximity  to  the  orchards  and  this  bird  is 
correspondingly  numerous.  While  the  necessity  for  applying  so 
drastic  a  remedy  is  unfortunate,  it  can  be  said  that  it  is  not  so  deplor- 
able as  it  would  be  in  the  case  of  some  other  more  conspicuously 
useful  si)ecies. 
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Sumjnary. — The  foregoing  discussion  shows  that  the  food  of  the 
California  woodpecker  is  not  of  much  economic  importance.  On  the 
other  hand,  the  bird  can  not  be  charged  with  destroWng  useful  insects 
or  many  products  of  husbandry.  While  it  eats  considerable  fruit, 
especially  almonds,  in  fact  twice  as  much  as  the  linnet,  it  does  not 
haUtually  infest  orcliards,  and  in  most  localities  is  not  numerous 
enough  to  be  a  serious  nuisance.  The  few  insects  which  it  takes 
are  nearly  all  of  harmful  species,  while  the  acorns  wliich  make  up 
the  bulk  of  its  diet  may  be  considered  of  little  value.  The  trees 
used  for  storehouses  are  usually  either  dead  or  partly  so,  and  when 
alive  are  httle  harmed  by  the  punctures,  which  do  not  usually  go 
through  the  bark.  When,  however,  holes  are  made  in  buildings, 
telegraph  or  telephone  poles,  or  fences,  they  are  a  real  injur}',  and  it  is 
fortunate  that  such  cases  are  local  and  exceptional.  From  the 
esthetic  point  of  view,  however,  a  strong  plea  for  the  bird's  protec- 
tion may  be  made.  It  is  an  interesting  and  picturesque  species, 
and  where  it  does  not  make  itself  conspicuous  by  reason  of  the 
damage  it  does  it  may  well  be  allowed  to  live.' 

I^EWIB  WOODPECKEB. 

The  Lewis  woodpecker  {PI.  V)  is  irregularly  distributed  over  that 
part  of  the  United  States  west  of  the  eastern  slope  of  tlie  Rocky 
Motmtains,  north  to  southwestern  Canada,  and  south  to  northern 
Mexico.  In  many  localities  within  its  range  it  is  rare  or  absent,  while 
very  abundant  in  others.  It  is  by  nature  somewhat  shy,  not  greatly 
addicted  to  visiting  orchards  and  cultivated  areas. 

In  Oregon  and  Wasliington  complaint  has  been  made  that  the  bird 
does  some  damage  to  apples.  Only  twice  was  the  writer  able  to  find 
cases  of  serious  damage.  An  orcliard  situated  close  to  a  river,  on  the 
far  side  of  whicli  was  a  large  area  of  wild  land,  wis  so  persistently 
visited  by  Lewis  woodpeckers,  when  the  early  apples  were  ripening, 
that  the  pickers  were  obliged  to  shoot  the  birds.  One  evening  a  num- 
ber of  boxes  filled  ready  for  market  were  left  in  the  orchard.  In  the 
morning  it  was  found  that  the  woodpeckers  had  pulled  out  the  papers 
and  pecked  the  fruit  so  that  it  was  necessary  to  open  and  repack 
several  boxes.  In  the  other  case  the  orchard  was  in  the  foothills  and 
almost  completely  surrounded  by  evergreen  forests,  from  which  the 
birds  came  and  to  wliich  tliey  retreated  when  alarmed. 

Dr.  Morriam,  speaking  of  Fall  River  Valley,  California,  aays  of 
this  bird:  "Common  everywhere  and  eating  apples  in  several  of  the 
orchards,"     Also  at  Fort  Jones:  "Evidently  eating  apples." 

'  BnldM  the  CaliromiH  (onn,  bairdl,  treated  ot  to  tbnw  pa)^.  tbere  e.  at  least  one  oUisr,  atmltala.  within 
thelfanitsoCthe  United  Ststn.  Its  range  is  in  tlw  southon  Bwlcy  If oimlaln;  rrom  central  oreslem  Teiu 
to  nonheni  Ailioiu.    No  itomachs  ol  ttil9  salispecUa  have  been  nccived,  but  probab);  Ita  ftmd  bablts 
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Messrs,  Grant   and  Ferry,   writing  from  Klam&th  Hot   Springs, 
•  Oregon,  say.  "Abundant  in  flocks  first  part  of  September.     Per- 
sona with  guna  stationed  in  orchards      *    *    *    to  destroy  tliese 
birds,  kill  25  to  50  of  them  per  day  for  from  one  to  two  weeks," 

Mr.  J.  E.  McLellam  says  they  "never  come  in  great  numbers  unless 
there  is  a  good  crop  of  mast,  when  they  come  in  swarms.  They  hoard 
similar  to  the  Cahfomia  woodpecker."  Quite  a  number  of  apple 
growers  interviewed  by  the  writer  testified  that  the  bird  destroyetl 
some  apples,  hut  none  of  them  considered  the  loss  of  any  importance. 
As  the  orchards  increase  in  area,  the  damage  will  probably  become 
less. 

Mr,  W.  Otto  Emerson,  of  Haywards,  Cal,,  in  a  letter  to  the  Biological 
Survey,  dated  March  14,  1909,  says  of  tliis  bird: 

■  Several  cases  iiave  come  under  my  observation  wben  in  the  fall  montlie  of  Septem- 
ber and  October  the  California  and  Lewis  woodpeckers  have  made  their  appear&nce  in 
canyon  apple  orchards  and  went  into  them  pickiug  open  the  apples  tor  the  codling 
moth  worms  they  contained,  going  all  over  the  trees  and  taking  Kuch  fruit  as  had  a 
wormhole  fn  it.  In  one  orchard  of  about  2  acree  in  extent  at  Sunol,  this  county 
(Alameda),  near  the  Nilea  Canyon,  I  counted  23  bodies  of  the  T.ewis  woodpeckers  and 
9  of  the  California  tied  up  to  the  limbs  by  the  legs  to  frighten  off  the  birds.  The  owner 
did  not  seem  to  know  what  the  woodpeckera  were  after  •  •  "  till  I  called  his 
attention  to  the  condition  of  hia  wormy  fruit. 

For  investigation  of  tliis  bird's  food  only  59  stomachs  were  availa- 
ble. Tliey  were  collected  in  five  States  from  Montana  and  Wyoming 
westward  to  the  Pacific  coast.  They  are  so  irr^ularly  distributed 
over  tlie  year  as  to  make  systematic  study  of  the  food  impossible, 
but  we  may  learn  some  of  tlie  elements  which  compose  it.  Animal 
matter  amounts  to  37.48  per  cent  and  vegetable  to  62.50  per  cent. 

jlnim«Z_/bo<i.— Predaceoua  beetles  were  eaten  to  the  extent  of  6.7U 
per  cent,  and,  as  is  usually  the  case,  the  most  appear  to-have  been 
taken  in  spring  and  early  summer.  They  were  made  up  of  Carabidee 
and  CoccineUidffi  (ladybird  beetles).  Of  the  former,  the  genus 
Paaimachua  was  recognized,  and  of  the  latter,  two  species,  HippO' 
damia  eonvergtns  and  H.  IS-maculata,  were  identified.  Other  beetles 
amount  to  2.40  per  cent  and  were  all  eaten  in  the  five  montlis  from 
June  to  October.  Among  them  were  several  Meloidse,  or  blister 
beetles,  not  usually  supposed  to  be  very  palatable.  One  specimen 
of  a  water  beetle  (PHlkydrus  diffuaus)  was  also  identified. 

There  is  notliing  in  the  stomachs  to  indicate  that  this  bird  ever 
digs  into  wood,  decayed  or  otherwise,  in  search  of  beetle  larvse.  Ants 
were  eaten  most  in  summer  and  in  April,  and  June  appears  to  be  the 
month  of  maximum  consumption,  while  May  shows  none.  The 
average  for  the  year  is  11.8?  percent,  but  this  can  not  be  con^dered 
final.  Other  Hymenoptera  reach  11.57  per  cent.  Hemiptera,  or 
bugs,  seem  to  be  taken  very  sparingly,  and  those  chosen  were  of  the 
larger  species.     They  amount  to  1.36  per  cent.     Grasshoppers  are 
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eaten — not  many  in  August,  more  in  July,  and  most  in  September, 
with  a  trace  in  October,  while  the  eastern  birds  eat  the  most  of  theee 
insects  in  August.  The  average  for  the  year  is  3.20  per  cent.  No 
caterpillars  or  Lepidoptera  in  any  form  were  found  in  tliis  bird's 
stomach.    A  few  spiders  amount  to  less  than  half  of  1  per  cent. 

Vegetable  food.— Com  was  found  in  one  stomach  taken  in  August, 
and  constituted  62  per  cent  of  its  contents,  but  amounted  to  only  0.46 
per  cent  of  the  food  of  the  year.  No  other  prain  was  found.  Pulp 
and  skins  of  fruit  supposed  to  be  of  cuUivated  varieties  were  noted  in 
March,  the  tliree  summer  months,  and  October.  There  is  no  cer- 
tainty tliat  alt  tliis  was  cultivated  fruit,  and  in  any  event  that  taken 
in  March  could  hardly  have  had  any  economic  value.  The  aggregate 
for  the  year  is  10.90  per  cent.  Wild  fruit  was  identified  in  26  stomaclia, 
all  of  tliem  taken  in  July,  August,  and  September.  In  the  former  it 
amounted  to  over  63  per  cent  .of  the  food,  and  the  average  for  the  year 
is  14.65  per  cent.  Six  genera^ — Amelanchier,  Uex,  Crataegus,  Comus, 
Pruntts,  and  Sambucue — were  identified.  Mast,  or  acorns,  is  the 
largest  item  of  food.  It  was  found  in  20  stomachs  and  constitutes 
34,46  per  .cent  of  the  diet.  None  was  found  in  July,  but  in  all  the 
other  months  in  wliich  stomachs  were  taken  it  amounted  to  a  good 
percentage.  The  one  stomach  taken  in  December  contained  75  per 
cent  of  this  food.  Seeds  of  poison  oak  (Rhus  diversUoba)  and  a  weed 
(Amaranthvs)  make  up  2.05  per  cent,  the  remainder  of  the  v^etable 
food. 

Summary. — It  is  liardly  possible  to  draw  definite  conclusions  from 
so  little  material,  especially  when  distributed  over  so  large  a  territory. 
Wliile  the  bird  eats  some  useful  beetles,  probably  it  does  no  serious 
liarm  in  this  way.  It  is  not  hkely  to  damage  grain.  Evidently, 
however,  it  has  a  pronounced  taste  for  fruit,  which  at  present  is  grati- 
fied mostly  by  wild  species;  but  if  the  wild  fruit-bearing  slu-ubs  and 
trees  in  its  range  sliould  ever  be  replaced  by  cultivated  varieties,  it 
would  doubtless  turn  to  cultivated  fruits,  Furtlier  investigation  in 
both  field  and  laboratory  are  necessary  in  order  to  fix  definitely  the 
economic  status  of  the  Lewis  woodpecker. 

BED-BELLIED  WOODPBCKEB. 

(Centiinis  carolinut.) 

The  red-belhed  woodpecker  ranges  over  the  eastern  United  States 
as  far  west  as  central  Texas  and  eastern  Colorado,  and  as  far  north 
as  New  York,  southern  Ontario,  southern  Michigan,  and  southern 
Minnesota.  It  breeds  throughout  this  range  and  appears  to  be 
irregularly  migratory.  Very  strangely,  it  often  goes  north  of  its 
breeding  range  to  spend  the  winter.  Four  stomachs,  collected  in 
November  and  December,  have  been  received  from  Canada,  and  in 
eight  years  of  residence  in  central  Iowa  the  writer  found  the  species' 
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abundant  every  year  during  the  winter,  but  never  saw  one  in  the 
breeding  season.  It  is  rather  more  of  a  forest  bird  than  some  of  the 
other  woodpeckers,  but  is  seen  frequently  in  open  or  thinly  timbered 
country.  In  the  northern  part  of  its  range  it  appears  to  prefer 
deciduous  growth,  but  in  the  south  is  quite  common  in  pine  forests. 

There  is  some  evidence  that  this  bird  is  occasionally  injurious  to 
the  horticulturist.     Dr.  B.  H.  Warren  says; 

Id  varioiiB  sertione  of  Florida,  where  the  red-bellied  woodpe^kere  are  exceedingly 
uumerouB,  in  fact  by  odds  the  moet  abundant  of  all  the  woodpeckere.  the  common 
nameB  of  "oracge  sapsucker"  and  "orange  borer''  are  universally  applied  to  them. 
Od  making  inquiry  of  fanners  and  others,  1  learned  that  the  names  were  given  becBuse 
these  woodpeckere  "sucked  the  sap"  of  orange  trees  and  fed  on  orangee.  Suppoeiiig 
these  statemenlH  were  wrongfully  made,  I  at  first  gave  but  little  attention  lo  them. 
^^'hen,  however.  I  visited  Welaka,  Palatka,  Volusia,  Deland,  and  other  places  where 
numerous  orange  trees  were  thriving,  I  was  informed  by  the  omnge  growers  that  the 
rud-bellied  woodpeckers  oftentimes  denroyed  large  numbers  of  oranges  when  ihey 
hud  matured  and  were  ready  for  picking;  also,  that  "they  damaged  the  orange  trees 
by  boring  holes  in  themandeuckingtheaap."  I  hadbut  liUleopportunityof  making 
a  careful  study  of  this  orange-eating  habit,  so  greatly  talked  about,  owing  to  the  fact 
that  when  I  first  visited  these  localities  it  was  late  in  February,  or  after  the  oranges 
had  been  picked  and  shipped  north.  In  the  month  of  March,  1885,  I  camped  a  few 
days  at  Bluflton,  near  Volusia,  in  an  orange  grove  owned  by  Mr.  Bird,  of  New  York 
City.  This  grove  conuined  about  30  acres  of  trees,  which  were  loaded  with  fruit, 
then  being  picked  for  market.  Through  the  kindness  of  Mr.  Bird  aud  his  overseer. 
Mr.  Curtis,  I  collected  26  red-bellied  woodpeckers  in  this  orange  grove.  Eleven  of 
these  birds  had  fed  to  a  more  or  let«  extent  on  orangee. 

Three  of  the  11  stomachs  taken  from  specimens  killed  in  the  forenoon,  soon  after 
daylight,  contained  only  orange  pulp.  Eight  stomachs  showed,  in  addition  to  orange 
pulp,  insects  and  berries.  The  slomachs  of  the  remaining  15  birds  contained  no 
traces  of  oranges,  but  revealed  chiefly  insects,  a  few  berries,  and  seeds.  I  examined 
two  dozen  or  mure  orangee  which  had  been  attacked  by  the  woodpeckers,  and  found 
that  all  had  been  bored  about  midway  between  the  stem  and  blossom  end.  These 
holes,  always  round,  varied  greatly  in  size.  The  birds  usually.  I  think,  pick  off  the 
skinfromaspaceabout  the  size  of  an  ordinary  5-cent  piece,  and  then  eat  out  the  pulp. 
In  an  orchard  at  Uawkinevilte,  near  Deland  Landing,  on  the  St.  Johns  River,  I  often- 
times, ill  the  month  of  April,  1885,  found  oranges  which  had  been  evidently  overlooked 
when  the  crop  was  gathered,  and  in  most  instances  observed  that  they  were  bored. 
In  this  orchard  on  one  occasion  I  saw  a  red-bellied  woodpecker  eating  an  orange.  He 
evidently  recognized  ihefact  that  it  wasabout  the  last  of  the  season,  as  he  had  enlarged 
the  opening  sufficiently  so  that  his  head  was  almost  entirely  bidden  in  the  yellow 
skin,  from  the  sides  of  which  he  picked  the  few  remaining  particles  of  pulp.  I  waa 
shown  orange  trees  that  these  "sapeuckers"  were  said  to  have  bored.  The*e  boring, 
however,  did  not  appear  to  injure  the  trees,  as  they  seemed  to  me  to  be  equally  as 
flourishing  as  other  trees  whose  trunks  showed  no  marks  of  a  woodpecker's  bill. 

Mr.  William  Brewster  has  made  some  observations  on  this  point. 
He  says: 

As  corroborating  Dr.  Warren's  account '  in  his  late  report  on  the  birds  of  Fenneyl- 
vania.  it  may  be  worth  while  to  state  that  when  at  Enterprise,  Fla.,  in  February. 
1S89,  I  observed  a  red-bellied  woodpecker  eating  the  pulp  of  a  sweet  orange.  He  8ew 
down  to  the  ground  and,  hoppii^  along  rather  clumsily,  approached  an  orange,  and 
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fur  pevere!  minuteB  pecked  at  it  in  a  bIow  deliberate  way.  When  I  ahowed  mj-wlt 
he  at  ODce  took  flight  and  Hougbt  Bhelter  in  the  dense  foliage  of  the  trees  above.  Upon 
examining  the  orange  I  found  that  it  woa  decayed  through  the  whole  of  one  Ride.  la 
the  sound  portion  were  three  holpB,  each  nearly  as  large  aa  a  Bilvor  dollar,  with  narrow 
Htrips  of  peel  between  them.  The  pulp  had  been  eaten  out  quite  to  the  middle  of  the 
fruit.  Small  pieces  of  the  rind  were  thickly  strewn  about  the  spot.  Upon  searching 
clotwly  I  discovered  several  other  oranges  that  had  been  attacked  in  a  similar  manner. 
All  were  partially  decayed  and  were  lying  on  the  ground.  I  was  unable  to  find  any 
on  the  trees  which  showed  any  marks  of  the  woodpecker's  bill.  The  owner  of  this 
grove  was  surprised  when  I  called  his  attention  to  the  above  facts,  which  were  quite 
new  to  him.  Nor  had  any  of  the  other  orange  growers  in  the  neighborhood  any  knowl- 
odge  of  this  orange-eating  habit  of  the  red -bellied  woodpiecker.' 

Mr,  Mortimer  also  gives  testimony  upon  this  habit  of  the  bird: 
During  February  and  March,  1889,  while  gathering  fruit  or  pruning  orange  trees,  I 
frequently  found  oralis  that  had  been  riddled  by  this  woodpecker  and  repeatedly 
paw  the  bird  at  work.  I  never  observed  it  feeding  upon  fallen  oranges.  It  helped 
itnelf  freely  to  sound  fruit  that  still  hung  on  the  trees,  and  in  some  instances  I  have 
found  10  or  12  oranges  on  one  tree  that  had  been  tapped  by  it.  niiere  an  orange 
accidentally  rested  on  a  branch  in  such  a  way  as  to  make  the  flower  end  accessible 
from  above  or  from  a  horizontal  direction  the  woodpecker  chose  that  spot,  as  through 
it  he  could  reach  into  all  the  sections  of  the  fruit,  and  when  this  was  the  case  there 
wasbutoneholein  the  orange;  but  usually  there  were  many  holes  around  it.  It  ap- 
peared that  havii^  once  commenced  on  an  orange  the  woodpecker  returned  to  the 
fame  one  repeatedly,  until  he  had  completely  consumed  the  pulp,  and  then  he 
usually  attacked  another  very  near  to  it.  Thus  I  have  found  certain  clusters  in  which 
ovory  orange  had  been  bored,  while  all  the  others  on  the  tree  were  untouched.  An 
old  orange  grower  told  me  that  the  "sapeuckers,"  as  he  called  them,  never  touch  any 
l>i!t  very  ripe  oranges  and  are  troublesome  only  to  such  growers  as  reser\-e  their  crops 
for  the  late  market.  He  also  said  that  it  ie  only  within  a  very  few  years  that  they 
have  shown  a  taste  for  the  fruit,  and  1  myself  observed  that,  although  red-bellies  were 
very  common  in  the  neighborhood,  only  an  individual,  or  perhaps  a  pair,  visited  any 
one  grove.  In  one  case  a  pair  took  up  their  station  in  a  dead  pine  near  a  grove  and 
made  excuiyions  after  the  fruit  at  ail  hours  of  the  day,  being  easily  located  by  the  noise 
they  kept  up.' 

Dr.  B.  II,  Warren  states  tliat  tlie  stomachs  of  three  red-belHed  wood- 
peckers captured  in  winter  in  Chester  and  Delaware  Counties,  Pa., 
contained  black  beetles,  larvre,  fragments  of  acorns,  and  a  few  seeds 
of  wild  grapes.  The  stomachs  of  eight  adults  from  the  St.  Johns  River, 
Florida,  contained  red  seeds  of  two  a|>ecies  of  palmetto,  but  no  insects. 
Two  additional  stomachs  from  the  same  locality  contained  palmetto 
berries,  fragments  of  crickets  {Nemohius  and  Orocliaris  snUator),  a 
palmetto  ant  (Camponotus  escuriens),  and  numerous  joints  of  a 
myriapod,  probably  Julus} 

Dr,  Townend  Glover  found  in  the  stomach  of  a  red-bellied  wood- 
pecker killed  in  December  "pieces  of  acorns, seeds,  and  gravel,  but  no 
insects.     Another,  shot  in  December,  contained  wing  cases  oi  BupresHa, 
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and  a  species  of  wasp,  or  Polistes,  acorns,  seeds,  and  no  bark.  A 
third,  shot  in  May,  was  filled  witli  seeds,  pieces  of  bark,  and  insects, 
among  which  was  an  entire  LacKnostema,  or  Maybug."' 

For  the  investigation  of  the  food  of  the  red-bellied  woodpecker  271 
stomachs  were  available.  They  were  collected  in  17  States  and 
Ontario,  and  represent  every  month  in  the  year,  though  but  few  were 
taken  in  June  and  July.  In  the  first  analysis  the  food  was  found  to 
consist  of  30.94  per  cent  animal  matter  to  69,06  of  vegetable.  The 
former  consists  of  insects  and  spiders,  with  a  few  tree  frogs  and  lizards, 
while  the  latter  may  be  considered  as  made  up  of  grain,  fruit,  and 
most. 

Aninud  food. — Predatory  beetles  (Carabidss)  amount  to  0.86  per 
cent,  and  consist  of  some  of  the  larger  genera  Uke  Pasimachus  and 
Calosoma.  They  were  probably  found  on  the  bark  of  trees.  Other 
beetles,  all  more  or  less  harmful,  aggregate  9.32  per  cent  of  the  food. 
Six  species  of  weevils  or  snout-beetles  were  identified,  and  14  indi- 
viduals were  taken  from  one  stomach.  There  were  also  quite  a 
number  of  wood-boring  larvte,  which  the  birds  must  have  dug  out 
from  the  wood,  thus  benefiting  the  forest.  Beetles  form  a  pretty 
steady  article  of  diet,  and  starting  with  3.62  per  cent  in  January  they 
increase  with  fair  regularity  to  May,  when  they  attain  the  maximum 
of  27.57  per  cent,  from  which  they  slowly  decrease  to  1  p>er  cent  in 
December. 

Ants  are  eaten  to  the  extent  of  6.45  per  cent  of  the  food  and  are 
a  fairly  constant  article  of  diet.  The  most  are  eaten  during  the 
wajTner  months,  though  none  were  found  in  the  two  stomachs  taken 
in  June,  which  is  probably  accidental.  Evidently  this  bird  does  not 
dig  all  of  the  ants  it  eats  from  decaying  wood,  like  the  downy  wood- 
pecker, but,  like  tlie  flickers,  collects  them  from  the  ground  and  the 
bark  of  trees.  Other  Hymenoptera  amount  to  1,45  per  cent,  and 
while  these  insects  are  known  to  be  great  lovers  of  warmth  and  sun- 
shine, most  of  them  are  eaten  in  fall  and  spring,  and  many  even  in 
winter,  when  they  are  usually  less  numerous.  Orthoptera  (grass- 
hoppers, crickets,  etc.)  constitute  5.83  per  cent  of  the  food.  They 
were  found  in  51  stomaclis — grasshoppers  in  27,  ^gs  of  cockroaches 
in  15,  crickets  in  8,  and  a  mantis  (devil's  rear-horse)  in  1.  Two 
stomachs  contained  the  eggs  of  grasshoppers,  which  indicates  that 
this  bird  occasionally  forages  on  the  ground.  Cockroaches  were 
represented  entirely  by  their  egg  coses  (ootheca).  These  insects 
extrude  their  eggs,  not  singly  like  most  other  creatures,  but  packed 
together  in  a  case  somewhat  Uke  the  clip  of  cartridges  used  for  some 
modern  breech-loading  rifles.  These  cases  are  probably  found  by  birds 
in  crevices  of  the  bark  of  trees.     Orthoptera  are  eaten  throughout  the 
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year,  but  in  quantities  varying  greatly  fron  month  to  month.  In  a 
general  way,  however,  more  were  eaten  in  the  summer  season. 

Hemiptera,  or  bugs,  amount  to  1.86  per  cent  of  the  food,  and  form 
a  small  but  fairly  regular  constituent  of  the  monthly  diet.  Scales 
were^found  in  one  stomach,  but  most  of  the  bugs  eaten  were  of  laiger 
species,  and  the  majority  were  Pentatomidse  or  stink-buge.  Cater- 
pillars were  taken  quite  regularly,  and  average  2.S8  per  cent  of  the 
diet.  A  few  of  them  were  identified  as  wood-borers.  Spiders  and 
millepeds,  with  a  few  doubtful  insects  and  small  vertebrates,  make 
up  2.29  per  cent,  the  remainder  of  the  animal  food.  Spiders  were 
eaten  at  all  times,  but  in  trifling  quantities.  Small  tree  frogs  were 
found  in  9  stomachs  and  remains  of  a  lizard  (Aiwlis  earolinensis)  in  2. 
One  stomach  contained  the  lingual  ribbon  of  a  snail. 

The  foUowii^  is  a  list  of  the  insects  identified: 


CalosoTna  vnlcoxi.  LadnuMtema  Bp. 

PanTnachiii  depreetua.  Nodonota  puTicticollU. 

Pasimaehua  Bp.  HyJobiui  paUs, 

CatogenxD  rufua.  Lirut  sp. 

Ipi/<uciatus.  Dorytomu*  muddiit. 

Trogonta  viretcent.  PMudomia  truncafut. 

Mekmotat  sp.  Cryptorhfndm*  obliguu*. 

Paiaaluf  ecarnviua.  Balaniniit  sp. 

DvAelonydta  sp.  Cralopam  lunatuM. 


Nfzara  hilarig. 

Vegetable  food. — Com  was  the  only  grain  found  in  the  food  of  the 
red-bellied  woodpecker.  It  was  contained  in  39  stomachs,  rather 
irregularly  distributed  through  the  year,  but  none  in  the  three  sum- 
mer months,  April,  or  November.  The  great  bulk  was  eaten  in  the 
tlu-ee  winter  months  and  in  March  and  September.  In  September  it 
was  undoubtedly  from  the  green  ear  in  the  field,  but  the  rest  must 
have  been  waste.  The  total  for  the  year  is  3.99  per  cent.  Fruit 
amounts  to  27,28  per  cent  and  forms  a  notable  percentage  of  the 
food  in  every  month.  The  month  of  greatest  consumption  is  August, 
with  64.10  per  cent,  while  April  shows  the  least,  7,50  per  cent.  The 
lai^er  part  of  this  consists  of  wild  fruit,  of  which  23  species  were 
identified.  What  was  thought  to  be  apple  pulp  was  found  in  one 
stomach,  cultivated  grape  in  one,  and  blackberry  or  raspberry  in  one. 
Fruit  pulp  not  further  identified  occurred  in  15  stomachs  and  may 
have  been  of  cultivated  varieties.  No  great  preference  is  shown  for 
any  one  species  of  wild  herrj-,  but  mulberries,  woodbine,  fox  grapes, 
and  sour  gum  were  found  in  the  most  stomachs. 

Mast  amounts  to  30.70  per  cent  and  is  the  largest  item  of  food. 
Acorns,    beechnuts,   hazelnuts,   and  pecans   make  up  most  of  this 
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item.  It  is  eaten  throughout  the  year  except  duriQg  the  three  sum- 
mer months.  It  was  found  in  178  stomachs,  and  the  greatest  con- 
sumption appears  to  be  in  November,  when  it  reached  67.05  per  cent 
of  the  month's  food,  and  it  does  not  fall  much  below  this  figure  until 
spring.  This  record  for  mast  eating  is  the  lai^est  of  that  of  any  bird 
of  this  family  except  the  California  woodpecker.  In  most  cases  where 
birds  eat  much  mast  they  habitually  store  up  nuts  and  seeds  for 
future  use.  The  writer  has  been  able  to  find  but  one  reference  to  such 
a  habit  in  this  bird,  W,  L.  Dawson,  in  Birds  of  Ohio,  page  357, 1903, 
says  it  "lays  up  frugal  stores  of  mast  and  com."  This  seems  quite 
probable,  in  view  of  what  is  found  in  the  stomachs.  Poison  ivy 
seeds  amount  to  2.15  per  cent  and  are  eaten  in  every  month  from 
August  to  Februarj',  inclusive. 

The  following  fruits  and  seeds  were  found  in  the  stomachs: 
Short-ieaved  pine  (Pinna  mitU).  Poison  ivy  (flftua  raduxina). 

Other  pine  aeeds  (J'inus  ep.).  American  holly  (Ilex  opaoa). 

Saw  paljnetlo  (Serenoa  serrulala).  Swamp  holly  {TUxd^cidua). 

Date  palm  (Serenoa  sp.).  Frost  grape  (  Vilit  eordifolui). 

Greenbrier  (Smilax glattea).  Fojc  grape  (  Vilit  vidpina). 

BrislJy  greenbrier  (Smilax  bona-nox).  Woodbine  (ParthenocUnu  quinquefolia). 

Other  greenbrier  (Smilax  sp.).  Prickly  pear  (Opunlia  ep.). 

Baybeny  (-WyricM  carolinensit).  Wild  aaraaparilla  {Aralia  ntuOcatilis). 

Hackbeny  (Celiis  occidenlalis).  Flowering  dogwood  (Cornusflorida). 

Red  Biulbctry  (Jl/t>ru*ru6ra).  Rough-leaved  dtgwood  (Comus  asperi- 

Smartweed  (Polygonum  sp.).  folia), 

Pokeberry  (Phytolacca  decandra).  Panicled  dogwood  (Comui  candidittima). 


18  (Sassafras  taisafras).  Sour  gum  {Nyasa  ii/lvalim). 

Blackberry  or  mEpberry  (liubua  sp.).  Huckleberry  {  Vaccinium  ep.). 

Wild  black  cherry  (Prunui  ierotina).  Elderberry  (Sambjicus  canadensis). 

Sumac  (Rhtis  glabra).  Ragweed  (Ajnbrosia  sp.). 

Summary. — Only  one  element  in  the  food  of  the  red-bellied  wood- 
pecker has  much  economic  significance.  The  bird  evinces  a  decided 
taste  for  fruit,  and  sometimes  injures  orchards,  as  in  Florida  orange 
groves.  The  contents  of  the  stomachs,  however,  show  that  wild 
fruits  arc  the  favorites,  and  probably  only  when  these  have  been 
rei>laced  by  cultivated  ones  is  any  mischief  done.  Orange  pulp  was 
not  positively  identified  in  any  stomach,  though  quite  a  numberwere 
collected  in  Florida  during  the  orange  season.  Only  a  Uttle  of  the 
grain  eaten  is  taken  when  it  is  a  Ioms  to  the  farmer.  In  its  animal 
food  the  bird  is  almost  entirely  beneficial,  as  the  insects  eaten  are 
largely  noxious. 

FUCEEB. 

(Colaptfs  auratas  BUbspp.) 

The  flicker  (PI.  VI),  known  also  as  the  golden-winged  woodpecker, 
yellow-shafted  woodpecker,  high-holder,  yellow-hammer,  pigeon 
woodpecker,  and  hairy-wicket,  is  one  of  the  most  widely  distributed 
and  best  known  species  in  the  United  States.    This  is  one  of  the  few 


woodpeckers  whose  flesh  ia  considered  palatable,  and  a  few  years  ago 
large  numbers  were  shot  for  market  every  fall  when  wild  black 
cherries  were  ripe.  The  bird  is  so  fond  of  this  fruit  that  when  feeding 
in  the  trees  it  loses  its  natural  shyness  and  is  easily  apjiroached  and 
killed.  Fortunately  it  is  now  protected  by  law  in  most  of  the  States, 
and  it  should  be  in  all.  It  is  a  bird  of  the  open  country  rather  than 
of  the  forest.  It  is  much  more  wary  than  the  hairy  or  downy.  It 
visits  the  orchard  regularly,  but  does  not  make  serious  inroads  on 
the  fruit,  and  it  forages  much  upon  the  ground-in  fact,  in  spite  of 
its  liking  for  tall  trees,  the  flicker  is  the  most  terrestrial  of  American 
woodpeckers. 

This  species  is  dbtributed  over  the  whole  of  the  eastern  United 
States  and  north  to  Canada  and  Alaska,  and  is  replaced  in  the  West 
by  the  red-shafted  flicker.  The  two  forms  meet  on  the  Great  Plains 
and  along  the  eastern  edge  of  the  Rocky  Mountain  region  and 
intermingle  in  all  degrees  of  hybridism.  Typical  specimens  of  either 
species  are  frequently  taken  far  within  the  range  of  the  other,  as,  for 
iustance,  a  perfect  Colaptes  auratiis  was  collected  by  the  writer  a  few 
miles  east  of  Haywards,  Cal.,  while  typical  C.  cafer  coUaria  can  be 
taken  every  winter  at  Ames,  Iowa.  With  the  possible  exception  of 
the  yellow-bellied  woodpecker,  the  eastern  flicker  is  the  most  migra- 
tory American  species.  In  winter  it  is  rarely  seen  in  New  England 
and  only  in  small  numbers  in  the  other  northern  States.  As  it 
breeds  al>undantly  in  Canada,  it  becomes  very  numerous  in  the 
northern  tier  of  States  in  fall  when  migrating.  At  this  time  it  sub- 
sists largely  upon  wild  cherries  and  other  wild  fruits. 

The  flicker  rears  from  6  to  10  young  in  each  brood.  The  nest  is 
built  in  a  cavity  excavated  in  a  partially  decayed  tree,  and  ia  often 
quite  elaborate,  but  in  some  cases  it  is  in  a  hole  caused  by  natural 
decay,  where  little  or  no  preparatory  work  is  required.  The  young 
fln<l  their  voices  very  early  in  life,  and  by  the  time  they  are  a  week  old 
make  a  great  outcry  every  time  they  receive  a  visit  from  their  parents 
or  even  hear  approaching  footsteps. 

Complaints  liave  been  made  that  the  flicker  eats  com  and  culti- 
vated fruit  to  an  injurious  extent,  but  the  charges  are  not  very 
specific,  and  the  stomach  contents  do  not  indicate  extensive  depre- 
dations of  this  kind. 

For  the  investigation  of  the  food  of  the  eastern  flicker,  684  stomachs 
were  available.  They  were  collected  in  35  States,  the  District  of 
Columbia,  and  Canada,  and  are  very  evenly  distributed  through  the 
year.  The  food  consists  of  60.92  per  cent  of  animal  matter  to  39.08 
of  vegetable.  In  addition  the  stomachs  contain  considerable  fine 
sand,  which  is  probably  not  taken  to  aid  digestion,  but  is  swallowed 
accidentally  with  some  kinds  of  food,  notably  ants.  Quite  a  quantity 
of  v^etable  rubbish  is  taken  in  the  same  way, 
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Animal  food. ^-Predaceoas  ground  beetles  (Carabidie)  form  a  small 
but  very  constant  element  of  the  flicker's  food.  Among  those  eaten 
are  some  of  the  lai^er  and  more  predatory  genera,  such  as  (^Uos&ma, 
Seariies,  and  PterosHchua.  The  total  amount  eaten  in  the  year  is 
only  1.62  per  cent  of  the  food,  and  in  August,  the  month  of  greatest 
consumption,  it  rises  to  only  3,79  per  cent.  Other  beetles  are  found 
in  the  food  of  every  month,  but  in  rather  irregular  amounts.  The 
aggregate  for  the  year  is  3,52  per  cent.  The  favorite  food  of  the 
flicker,  however,  is  ants.  They  form  the  largest  item  of  animal  food, 
not  only  in  the  aggregate  but  in  every  month.  The  total  for  the 
year  is  49.75  per  cent  of  the  food.  They  were  found  in  524  of  the  684 
stomachs,  i.  e.,  in  76  per  cent  of  the  whole,  and  there  were  98  stomachs 
that  contained  no  other  food.  The  following  table  shows  the  im- 
portance of  ants  in  the  diet  of  the  flicker: 


UoDttaa. 

Nrantw 

Perwnt 

schaMth 
ants. 

Number 
bod. 

1 

31 

13S 

79.24 

to!  74 
ttei 

30 

1 

22 

ta.3 

If 

veil 

m 

624 

«.7S 

7*.  8 

In  one  case  a  stomach  and  crop  were  both  flUed  with  very  small 
ants  (Cremastogaster  sp,).  The  whole  mass  was  divided  with  care 
into  16  parts  as  nearly  equal  as  possible,  and  in  one  part  315  ants 
were  counted,  giving  5,040  in  one  meal  of  one  flicker.  In  addition 
there  were  at  least  100  pupse.  Two  other  stomachs  and  crops  ex- 
amined in  the  same  way  each  gave  a  little  over  3,000  ants.  Probably 
each  of  100  stomachs  in  the  collection  contained  nearly  as  much 
ant  food  as  these,  but  the  number  of  ants  was  less  because  they  were 
of  larger  species.  A  large  proportion  of  the  ants  eaten  are  of  species 
that  live  in  the  earth,  and  these  appear  to  be  the  principal  food  the 
flicker  obtains  on  tlie  ground.  In  every  case  where  the  stomach  held 
a  quantity  of  these  small  ants,  a  lot  of  fine  sand  revealed  their  source. 

Since  the  flicker  destroys  so  many  ants,  it  may  be  well  to  inquire 
as  to  the  economic  bearing  of  this  work.  As  a  rule  we  do  not  hear 
many  serious  complaints  against  ants.  They  do  not  attack  crops  or 
manufactured  products.  Probably  they  do  some  good  by  devouring 
dead  matter,  both  animal  and  vegetable,  and  in  this  way  hasten 
the  decay  of  dead  trees.     Ou  the  other  liand,  some  species  enter 
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houses  and  become  a  positive  nuisance,  as,  having  their  nest  in  an 
inaccessible  place,  it  is  ahnost  impossible  to  destroy  them.  Other 
species  establish  colonies  in  lawns  or  gardens  and  are  so  persistent 
that  nothing  short  of  dicing  out  and  carrying  off  the  whole  area  of 
eacth  which  they  have  preempted  will  rout  them  from  their  chosen 
home.  When  timber  has  been  Injured  by  wood-boring  beetle  iarvse, 
ants  enlaige  the  burrows  and  in  a  few  years  riddle  and  spoil  thewhole 
trunk.  The  worst  sin  of  the  ants,  however,  is  that  they  protect  and 
foster  plant  hce  in  every  possible  way.  They  defend  them  from  their 
enemies,  cover  them  with  sheds  to  shield  them  from  inclement 
weather,  imd  upon  the  approach  of  winter  they  cany  some  species 
into  the  ground  and  place  them  on  the  roots  of  plants  for  the  winter 
and  at  the  return  of  warm  weather  bring  them  to  the  upper  air  and 
place  them  in  a  position  suitable  to  their  needs.  As  plant  hce  con- 
stitute one  of  the  worst  pests  to  horticulture,  their  protectors  are  a 
nuisance  and  should  be  destroyed.  As  we  have  seen,  flickers  devour 
enormous  numbers  of  them  and  aid  essentially  in  holding  them  in 
check.  Hymenoptera  other  than  ants  amount  to  only  four  one- 
hundredtlis  of  1  per  cent  of  the  yearly  food. 

Bugs  (Hemiptera)  are  eaten  in  nearly  every  month,  but  only  in 
small  quantities.  In  January,  February,  and  May  they  reach  an 
average  of  about  3  per  cent,  but  in  no  other  month  do  they  amount 
to  even  1  per  cent.  One  stomach  contained  scales  not  further  identi- 
fied, another  held  17  cliinch  bugs  {Blissus  leucopterus) ,  and  in  another 
were  what  were  probably  tlie  same  in  an  early  stage  of  growth.  Two 
stomachs  contained  each  a  single  bedbug  {Citnez  lectvlarius) ,  prob- 
ably taken  on  trial  and  not  relished.  Cicadas,  or  harvest  flies 
(Tibicen  rimosa),  were  found  in  several  stomachs.  The  a^^regate  of 
Hemiptera  for  the  year  is  only  0.85  per  cent. 

Orthoptera,  in  the  shape  of  grasshojtpers,  crickets,  and  cockroaches, 
amount  to  2.39  per  cent.  They  are  eaten  in  every  month,  but  not 
very  regularly.  Singularly,  the  maximum  quantity  was  taken  in 
January,  9.77  per  cent,  which  is  more  than  twice  the  amount  in  any 
other  month.  This  record,  however,  was  made  by  birds  taken  in 
Texas,  which  had  partaken  freely  of  crickets.  The  least  consump- 
tion occurs  in  August,  the  grasshopper  month,  which  shows  that  the 
flicker  is  not  a  lover  of  grasshoppers. 

Lepidoptera,  in  the  form  of  caterpillars,  are  eaten  very  sparingly — 
in  fact  in  only  three  months  do  they  amount  to  as  much  as  1  per  cent. 
In  August  they  reach  4.91  per  cent,  3.13  in  June,  and  3.29  in  No- 
vember. The  only  one  identified  wn  the  common  zebra  caterpillar 
of  the  gardens  {Mamestra  picta).  The  total  for  the  year  is  1.28  per 
cent.  A  few  fiy  larvie,  spiders,  myriapods,  crustaceans,  and  snails 
make  up  the  rest  of  the  animal  food.  Larvfe  of  Tipuhdie  (crane  fliea) 
were  found  in  3  stomachs  and  Bibio  larvie  (Mattb  flies)  in  2,    As 
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these  creatures  breed  in  the  earth,  this  again  shows  the  terrestrial 
habits  of  the  flicker.  Spiders  and  myriapods  were  found  in  a  gcoti 
many  stomachs,  but  few  were  taken  at  one  time,  so  the  aggregate  i:> 
not  lai^.  Crustaceans,  in  the  form  of  Oniscus  (sowbugs),  were 
found  in  5  stomaclis.  Snail  shells,  mostly  fragments,  were  of  fre- 
quent occurrence,  and  one  was  identifled  as  Zonitmdes  minusculus. 
The  total  of  these  miscellaneous  creatures  is  1.49  per  cent,  whit-h 
completes  the  record  of  animal  food. 

The  following  is  a  list  of  the  insects  identified  in  the  stomachs: 


Cicindela  vulgarU. 
Calosoma  calidum. 
Elopkrus  oblileralut. 
Searitea  tubterraneiui. 
/'tcrotliehux  tayi. 
Amara  exarata. 
Amara  impunclicollis. 
Amara  angulala. 
Calathue  ingratui. 
Plalyrtus  placidul. 
Platynui  puncti/ormit. 
BrmJiynus  puberulvs. 
Chlxniua  Bp. 
Agonoderus  paltipea. 
Ilarpalia  /aunug, 
Harpalu*  pcnntyhanicu. 
Hor-palxtt  pleurilicut. 
Harpalut  elliptu. 
Anitodactylui  ruiltcui. 
Animdortylui  sp. 
Slenus  ahoshonit. 


Formica  obicuripet. 
Formica  nilidirentrit. 
Formica  eubse'icca. 
Formica  subpolita. 
Formica  gagatet. 
Formica  subxnescent. 
Formica  ep. 
Lrsiu*  elaviger. 
Laaixit  aphidicola. 
Laiius  brevicomit. 

Lasiut  alitniu, 
Lasiaa  miniatut. 
Lasiut  subniger. 


Las 


J9p. 


Camponoliui  margiiuitvx. 
Camponolus  mcUeuM. 
Camponotut  pennsylianln 


COLBOFTERA. 


Quedixit  prottrani. 
Sldidola  8-maculala. 
Melanotui  communis. 

Onlhophagug  hecaCe. 
Onlhophagux  ep. 
Aphodiut  fimctariut. 
Aphodint  inquinatat. 
Aphodiiis  bicolor. 
Aphodiu*  ap, 
Ladinottema  ap. 
LigyruM  ap. 
Caryoborut  arthritiaa. 
Opairinu*  aciculatuB. 
Blapitimis  pruinotue. 
Blapslinut  puherutentut. 
Blapstinus  ep. 
Tanymecyt  con/Vriu*. 
Sitonei  hispidului. 
Phylonomut  punctalat. 
Sphtnopkorut  ep. 


■a). 


Camponotns  minutut. 
Camponolus  pietui. 
Camponntns  ep. 
Myrmica  acabrinodis. 
Myrmica  aabuMi. 
Mymtica  ap. 

Crmuutogastcr  latiutcula. 
Crenuatogatler  minuliMtmi. 
Cremattogaater  sp. 
Aphxnogaaler  picta. 
Aphxnogaater /ulvian. 
AphteiiogasUr  IreaUc. 
Apbmnogasttr  ap. 
PrtnoUpis  imparii. 
Pheidolt  ep. 
Solenopsii  geminata. 
Solenopgii  debilia. 
Tetramorium  ep. 


-ctyGooj^le 
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Zelut  Ttnardi. 
Metapodiui  sp. 

Tibiem  rimosa. 
Cimex  Uetulanu*. 

Sibio^p. 

Tipula  ep. 

LEPIDOFTEKA. 

Mametlra  picta. 

ORTBOPTERA. 

Gryllia  sp. 

IsehnopUm  sp. 

Paraitarte  triquelra.  Zonitmde»  minuanilut. 

Vegetable  fiHid. — Corn  was  found  in  17  stomachs  of  the  flicker,  wheat 
in  one,  and  buckwheat  in  two.  One  stomach  taken  in  March  was 
ontirely  filled  with  corn,  evidently  waste  grain.  Most  of  the  remain- 
der was  taken  in  fall  and  early  wintfr.  The  total  for  the  year  is  1.12 
per  cent.  Small  fruits  are  tlie  favorite  vegetable  food  with  this  bird. 
They  arc  eaten  in  every  month  and  constitute  a  good  percentage  in 
all  but  two.  In  April  and  May  fniit  amounts  to  less  than  1  per  cent, 
but  increases  through  the  summer  to  October,  when  it  is  about  42 
per  cent  of  the  food,  and  then  decreases  gradually  to  the  minimum  in 
April.  Possibly  some  of  the  Kubus  fruits  were  cultivated,  and  the 
cherries  in  one  stomach  certainly  were,  while  the  fruit  pulp  in  21 
stomachs  may  have  been,  but  in  any  case  the  amount  is  insignificant 
and  shows  that  the  flicker  eats  but  little  domestic  fruit.  On  the  other 
hand,  31  species  of  wild  fruits  were  identified.  They  were  contained 
in  205  stomachs,  and  40  contained  no  other  food.  They  are  not  only 
the  favorite  vegetable  food,  but,  next  to  ants,  are  the  favorite  food 
of  the  year.  There  is  also  shown  a  fondness  for  the  seeds  of  various 
species  of  poisonous  Rhus  {poison  ivy,  poison  oak,  and  poison  sumac). 
These  seeds  are  eaten  mostly  in  the  fall  and  winter  months,  when  small 
fruits  are  less  abundant.  May,  June,  and  July  are  the  only  months 
when  none  were  eaten.  November  appears  to  be  the  month  of 
greatest  consumption,  when  they  reach  nearly  3S  per  cent.  The 
aggregate  for  the  jear  is  ^.'2o  per  cent. 

Mast,  if  the  term  be  limited  to  acorns  and  other  nuts,  is  not  a 
favorite  food  of  the  fUcker.    It  is  eaten  to  some  extent  in  the  three 
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winter  months  and  occasionally  tasted  at  other  times.  It  amounts 
to  1.79  percent  of  the  food.  Cambium,  weed  seed,  nonpoisonoiis 
Rhus  seeds,  and  rubbish  are  found  in  aome  stomachs  pretty  regularly 
through  the  year,  though  the  quantity  is  very  irregular.  It  would 
appear  that  the  three  former  are  eaten  only  in  default  of  anything 
better,  and  the  last  is  probably  taken  accidentally  when  seeking  ants 
in  rotten  wood  or  under  rubbish.  The  total  amount  is  6.64  per  cent 
and  completes  the  quota  of  vegetable  food. 
The  following  fruits  and  seeds  were  identified: 


Number  of 


Hemlock  (foliage)  ( Taiigacanadfniit). 
Red  cedar  ( Juniperui  nrginiana) . . . 

Barnyard  grass  (Panicum  ap.) 

Fojtlail  grasB  (liophtn-ui  sp.) 

GlaucouH-leaved   greenbrier 


Itoj: 


gla,, 


Cat  lirier  {Smiliir  rotundi/olia) 

Bristly  greenbrier  (SniilfLT  bona-noi). 
Laurel-leaved    brier    {Smilax   lauri- 

Jolia) 

Bayberry  {Myrica carolineToit) 

Sweet  iem  {Comptonia  perfgrina) 

Beech  {Fag\a  anuricana) 

Hackberry  (Ceiiis  ocddentolU) 

Mulberry  (iforut  rabra) 

Pale  pereicaria  (Polygonum  lapallti- 

folium) 

I^ady's    thumb    {Polygomim    pern- 


io).. 


31ftck  bindweed  {PcAygonum  cfmvol- 

vulux) 

Scnartweed  {Polygonum  sp.) 

Pokeweed  {Phytolacca  deca-wb-a) 

Magnolia  {Magnolia foftida) 

SpieebuHh  {Benzoin  benzoin) 

"Smd  blackberry  {Rubve  cttndfoliui). 
Blackbowy  or  raspberry  {Rubiit  sp.). 
June  berry  (AmtUnuMer  canademit) . . 
Wild  black  cherry  {Pr\muM  terotina) . 

Chokecheny  {Prunua  virginiana) 

Crab  cherry  iPrumtB  avium) 


ftTiite  clover  ( Tri/olium  repent) 6 

Crane's-bill  (Grranium  sp.) 1 

Croton  (Croion  ap.) 1 

Dwarf  Bumac  (Rhia  copalUna) 3 

Smooth  wuTosu:  {Rhut  glabra) 'll 

Poison  i\'y  {Rhui  radicaru) 82 

Poiaonoak  {Rhii»  divertiloba) 1 

Sumac  {Rhut  ep.) 11 

American  holly  (7i«:  oyaeo) 1 

Dahoon  holly  {Iltx  auiine) 1 

Ink  berry  ( Ilex  glabra) 8 

Swamp  holly  (Ilex  deeidua) I 

Black  alder  {Ilex  vertKilUUa) 4 

Burning  bush  (Eiumymus  ap.) 1 

Frost  grape  ( VtH»  a^di/olia) 22 

Flowering  dogwood  {Cornui  JtoriJa) .  16 
Rough-leaved  dogwood  (Coriaa  as- 

peri/olia) 1 

Ailemate-leaved    dogwood    (Corrua 

alCemifolia) 1 

Sour  gum  (Nyita  tylvalica) 32 

Large  tupelo  (Nyita  aqualiai) 2 

Huckleberry  {Gaytwtacia  sp.) 6 

Blueberry  ( Vatdmum  sp.) 7 

Black  nightshade  (Solarium  nigrum).  1 

Mullein  ( Verbtucrim  Ihaptiu) 1 

Black  elderberry  {Sambucut  canaden- 


ti»). . 

Red  elderberry  {Samburut  pubent) . . 
Ragweed  {Ambro^a  arieminifolia) . . 


Summary.— From  the  point  of  view  of  the  t^od  analyst  the  farmer 
and  horticulturist  have  very  little  quarrel  with  the  flicker.  It  wrte 
only  a  few  predaceous  ground  beetles.  The  remainder  of  the  animal 
food  is  entirely  of  hannful  species.  In  its  vegetable  diet,  grain  and 
fruit  are  the  only  useful  products  eaten,  and  the  quantities  are  insig- 
nificant. The  bird,  like  many  others,  has  the  bad  habit  of  sowing 
broadcast  the  seeds  of  the  poison  Rhus,  but  there  seems  no  remedy 
for  this. 


KED-SHAFTED  FLICEEB.  69 

BBO-SHA^TED  FLICXBR. 

(Colapte*  caf er  cotlant  And  o&et  Bvbepp.) 

The  red-shafted  flicker  inhabits  that  part  oi  North  America  west- 
ward from  the  Great  Plains,  where  its  range  meets  that  of  the  golden- 
winged  woodpecker.  Typical  specimens  of  Colapies  cafer  coUaris  are 
found  as  far  east  as  South  Dakota,  central  Iowa,  and  central  Texas. 
The  writer  took  them  in  winter  at  Ames,  Iowa,  for  several  years  in 
succession.  The  eastern  and  western  forms  of  the  flicker  nest  in 
the  same  kind  of  places,  their  voices  and  manner  of  flight  are  the 
same,  aa  are  their  methods  of  feeding,  and  practically  their  fowl. 
The  difTerences  of  plumage  can  be  certainly  distinguished  only  when 
the  bird  is  near.  The  western  species  has  one  habit  which  the  east- 
em  one  rarely  shares,  that  of  pecking  holes  in  cornices  and  cupolas 
in  order  to  prepare  a  winter  home.  As  most  of  the  eastern  flickers 
migrate  in  winter,  the  few  that  remain  usually  find  lodging  ]ilaces 
in  trees.  In  California,  where  the  birds  do  not  migrate  in  winter, 
much  complaint  has  been  made  against  them  for  disfiguring  and 
injuring  buildings. 

For  the  investigation  of  the  food  of  the  red-shafted  fli(;ker  183 
stomachs  were  available.  They  were  collected  in  10  States  and  in 
British  Columbia,  but  more  than  three-fourtlis  of  them  came  from 
California.  They  are  distributed  through  every  month  of  the  year, 
but  the  warmer  seasons  are  represented  by  entirely  too  few.  The  food 
was  found  to  consist  ol  67.74  per  cent  of  anima!  matter  to  32.26  of 
v^etable.  This  is  over  6  per  cent  more  animal  food  than  is  eaten 
by  the  eastern  s);)ecies.  This  difference  occurs  almost  entirely  in  the 
winter  months,  when,  in  the  East,  the  ground  is  more  or  less  covered 
with  snow  and  insects  are  not  readily  obtained,  wliile  seeds  and 
berries  are  still  accessible. 

Animal  food. — Useful  Coleoptera,  i.  e.,  predaceous  ground  beetles, 
amount  to  3.89  per  cent  of  the  food,  but  appear  to  he  eaten  very 
irr^ularly.  In  January  and  March  they  amount  to  17  per  cent  of 
the  food  and  in  November  to  7.28  per  cent.  In  two  months  they 
barely  reach  1  per  cent,  and  in  all  the  others  they  are  hut  a  trace  or 
do  not  appear  at  all.  This  would  seem  to  indicate  that  these  insects 
are  taken  only  when  better  food  is  not  at  hand.  Other  beetles 
amount  to  2.66  per  cent.  They  are  largely  ScarabiEidie  or  May 
beetles,  most  of  them  in  the  larval  stage.  The  larvse  live  to  a  great 
extent  in  rotten  wood  and  rubbish,  and  some  species  that  live  on 
plant  roots  are  often  turned  u]>  by  the  plow.  They  seem  to  form 
quite  a  constant  element  of  the  food  of  both  species  of  flicker.  Ants 
are  the  favorite  food  of  tliis  bird  as  well  as  of  its  eastern  relative. 
They  aggregate  53.82  per  cent  of  the  food,  wliich  is  more  than  4  per 
cent  higher  than  the  record  of  aunUus,  though  it  is  doubtful  if  this 
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difference  would  liold  with  a  larger  number  of  stomachs-  In  Mar 
only  one  stomach  of  cafer  was  taken,  and  it  was  entirely  filled  wtli 
ants.  Like  those  eaten  by  auratus,  these  ants  are  to  a  great  extent 
taken  from  the  ground,  and  the  usual  quantity  of  sand  was  found 
with  them.  Ants  were  found  in  127  of  the  183  stomachs,  and  23 
contained  no  otlier  food.  Besides  the  sand  ants,  some  of  the  lar^e 
species  that  live  in  decaying  trees  and  logs  were  eaten.  These  of 
course  are  dug  out  of  their  burrows.  Hj'menoptera  other  than  ants 
are  eaten  by  this  bird  so  rarely  as  to  be  negligible. 

Hemiptera,  or  bugs,  constitute  1.84  per  cent  of  the  flick«r's  diet, 
but  they  are  so  far  from  being  a  favorite  food  that  they  were  found 
in  the  stomachs  collected  in  only  4  montlis — Januarj'  with  1.92  per 
cent,  April  with  12,50  per  cent,  June  with  7.50  per  cent,  and  October 
witli  0.14  per  cent.  In  each  of  these  months  the  insects  were  con- 
tained in  only  one  stomach  and  in  April  and  June  were  all  cicadas, 
or  harvest  flies,  but  in  the  January  stomach  they  consisted  of  those 
curious  and  delicate  looking  creatures  callei!  lace  bugs  (Tingitidse). 
Caterpillars  amount  to  2.12  per  cent  of  the  food  and  are  mostly 
eaten  in  the  winter  and  spring  mont)is.  This  is  probably  owing  t<> 
the  fact  that  the  species  taken  are  mostly  wood  borers  and  are  dug 
out  of  decaying  wooti  in  the  colder  season,  lltfarch  is  the  month  of 
greatest  consumption  with  9.11  ])er  cent,  and  December  next  with 
8.84  per  cent.     The  amount  in  the  other  months  is  small. 

Orthoptera  aggregate  1.45  per  cent  and  consist  of  crickets  with  a 
few  bita  of  grasshoppers  and  locusts.  They  are  all  taken  from 
October  to  February  inclusive,  which  shows  that  this  bird,  although 
so  terrestrial  in  its  habits,  does  not  join  in  the  grasshopper  feast  in 
summer.  WTiite  ants  (Termes),  a  few  other  insects,  and  spiders 
collectively  amount  to  1.9(5  per  cent  and  complete  the  animal  food. 
Termes  are  very  similar  in  habits  to  the  true  ants,  and  are  often 
found  an<J  devoured  by  woodpeckers  in  their  search  for  anta.  I^ike 
true  ants,  white  ants  do  much  mischief  by  boring  into  timber,  and 
are  not  infrequently  found  in  the  woo<lwork  of  buildings,  which  they 
sometimes  greatly  injure,  even  to  the  extent  of  threatening  the 
stability  of  the  structure. 

The  following  insects  were  identified  in  the  stomaclis: 


Ptermlirhus  permundua.  HarpalvM  pp. 

Eiarlhrui'  orbalvs.  Anitodactylus  dilalatui. 

Amara  insignk.  Anieodactylta  piceus. 

Colathus  TufieoUis,  Charidium  hixUraida. 

riatynia  maruUcollit.  Diabrotica  soror. 

Arinopalptu  biplogiatus.  Anihonomua  ep. 

Harpalu*  herbiivijwi.  Calandrinvt  gmndieoUi*. 
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Formiea  eubpolita.  Cremaslof/aster  lineolata. 

Formica  neorujibarhis.  Cremaslogoster  pp. 

Formica  obscurivenlris.  Solenopsis  gfininata. 

Formica  obnniripe*.  PrenoUpk  imparu. 

Formica  ap.  Myrmica  lobicomit. 

CaTitponoba  maTginalui .  Myrmim  pp. 

Lagiua  amerieanut.  Messor  andrei. 
Lasiui  ap. 

CKUSTACEA. 
'Sowbug  {PoTcelUo  scaber). 

HOLLVSCA. 

Snail  {Lffmnsa  columella). 

V egetahle  food.— Yrmt  was  eatea  to  the  extent  of  10.28  per  cent  of 
the  red-shafted  flicker's  food.  It  appears  to  be  taken  rather  irregu- 
larly, but  probably  examination  of  a  greater  number  of  stomachs 
would  show  it  to  be  a  pretty  regular  article  of  diet,  as  the  eastern 
flicker  is  a  constant  fruit  eater.  The  greatest  amount  is  taken  in 
November,  when  it  aggregated  31.84  per  cent.  September  stands 
next  with  23.75  per  cent.  Like  the  eastern  species,  this  bird  eats 
more  fruit  in  fall  and  winter  than  in  the  warmer  months.  Grapes 
were  identified  in  12  stomachs,  and  probably  nearly  all  were  of  culti- 
vated varieties.  Domestic  cherries  were  found  in  one  stomach,  what 
was  thought  to  be  apple  pulp  in  9,  and  fruit  pulp  not  further  identi- 
fied in  11.  This  is  the  whole  list  of  cultivated  fruit,  if  we  suppose 
the  last  item  to  have  been  of  domestic  varieties,  but  as  the  greater 
part  of  it  waa  taken  in  the  winter  or  late  fall  months,  probably  little 
harm  was  done.  Wild  fruits  of  0  varieties  were  found  in  10  stom- 
achs. There  appear  to  be  less  small  fmits  or  berries  available  for 
bird  food  on  tlie  western  side  of  the  Rocky  Ifountains  than  on  the 
eastern.  This  is  well  illustrated  in  the  diet  of  the  two  flickers;  the 
eastern  species  has  31  kinds  of  wild  fruit  in  its  bill  of  faro  to  6  of  the 
western  bird.  This  difference  has  been  noted  in  the  food  of  other 
closely  allied  species,  one  from  the  East  antl  the  other  from  the  West. 

Grain  amounts  to  2.26  per  cent  of  the  food.  It  was  found  in  Janu- 
ary, August,  October,  and  November,  and  consisted  of  corn  in  14 
stomachs,  barley  in  1,  and  oats  in  1.  The  barley  and  oats  were 
taken  in  January,  and  were  therefore  waste  grain.  The  com  must 
have  been  obtained  from  the  standing  crop,  and  indeed  much  of  it 
had  been  eaten  while  in  the  milk.  This  is  not,  however,  a  heavy 
indictment  against  the  flicker  and  may  well  be  excused.  Seeds  of 
vaiious  shrubs  and  herbs  and  some  rubbish  amount  to  19.59  per  cent, 
and  make  up  the  quota  of  vegetable  food.  The  largest  part  of  this 
item  consists  of  seeds  of  the  different  poisonous  Bhuses,  commonly 
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known  ae  poison  ivy  or  poison  oak.  They  are  probably  eaten  in 
every  month,  though  the  one  stomach  taken  in  May  did  not  contain 
any.  They  were  found  in  51  stomachs  and  formed  a  staple  article  of 
diet  in  all  the  cooler  months,  and  in  December  amounted  to  more 
than  half  the  food.  It  is  in  the  distribution  of  these  seeds,  if  any- 
where, that  the  flickers  do  harm.  Seeds  of  the  nonpoisonous  Rhuses 
(sumac)  and  of  various  weeds  were  eaten  occasionally  but  not  in 
great  quantities.  Mast  in  the  shape  of  acorns  was  found  in  16  stom- 
achs, and  is  probably  very  acceptable  in  the  absence  of  better  food. 
The  following  fruits  and  seeds  were  identified: 

Pigweed  (Amarantina  Bp.).  Sumac  (Rhus  ap.). 

Purslane  {Porlulaaa  sp.).  Pepper  berry  (Sdtinus  moUe). 

Gooaebeny  {RU>a  meneiiei).  Woodbine  (^ParVienoeutut  qumquefolia). 

Bur  clover  (Medicago  denticulatum).  Dogwood  (Comu*  pubetoem). 

Filare«  {Eradium  ciimlanwn).  E\dei  (San^mcus glauca). 

Poison  i\-y  {Rhiu  raduxtm).  Sunflower  (Heiianthiu  sp.). 

Poiaon  ivy  (Rhu*  aronutlKa).  Star  thistle  (CCTitaurea  ealeitrapa). 

PoIbod  oftk  {Rhiu  divertiloba).  Bur  thistle  (.Centaurea  TneliUntii). 

Summary. — The  above  analysis  of  the  food  shows  that  the  fanner 
and  horticulturist  have  httle  to  fear  from  the  red-shafted  flicker. 
In  its  animal  diet  it  does  very  little  harm,  and  it  consumes  no  more 
of  the  products  of  husbandry  than  it  is  entitled  to.  Its  greatest 
fault  is  distributing  seeds  of  the  poisonous  Rhuses,  a  sin  which  it  shares 
with  so  many  other  birds  that  there  is  no  occasion  for  invidious 
comparisons. 

XVOBT-BILLED  WOODPBCKBB. 

{Campepkilui  prijidpalu.) 

The  ivory-billed  is  the  largest  woodpecker  inhabiting  the  United 
States.  Unfortunately,  it  appears  to  be  rapidly  becoming  extinct. 
It  originally  occupied  all  the  heavily  wooded  bottom  lands  from 
eastern  Texas  east  to  the  Atlantic  and  from  southern  Indiana  and 
Illinois  south  to  the  Gulf.  At  present  it  is  confined  to  the  lower 
Mississippi  Valley  and  Gulf  States  and  is  nowhere  numerous. 

Only  two  stomachs  of  this  species  have  been  available  for  exami- 
nation. The  contents  of  these  are  discus.sed  in  detail  because  of 
the  interest  that  attached  to  this  magnificent  but  vanishing  bird 
rather  than  its  present  economic  importance.  One  stomach  con- 
tained 32  and  the  other  20  of  the  wood-boring  cerambycid  larvte, 
which  five  by  boring  into  trees.  These  constituted  37.5  per  cent  of 
the  whole  foo<l.  The  remainder  of  the  animal  food  consisted  of 
engraver  beetles  (Scolptidsi)  found  in  one  stomach.  Of  these,  three 
species  were  identified — Ttymicus  a^'uis^ls,  T.  caUigraphus,  and  T. 
grandicoUis.    The   total   animal  food   amounted  to  38.5  per  cent. 
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The  Testable  food  consisted  of  fruit  of  Magnolia  fatida  in  one 
stomach,  and  of  pecan  nuts  in  the  other.  The  average  for  the  two 
was  61.5  per  cent.  This  analysis  of  food  indicates  that  the  species, 
except  for  its  small  numbers,  might  be  of  considerable  economic 
value,  as  the  insects  forming  the  animal  portion  of  the  food  are 
mostly  of  an  injurious  character.  These  powerful  birds  are  able 
to  reach  the  wood-boring  grubs  in  places  where  smaller  species  fail, 
and  their  large  bo<iies  require  a  great  quantity  of  such  food.  The 
vegetable  portion  of  the  food  does  not  indicate  that  the  bird  is  likely 
to  attack  any  products  of  agriculture,  an  inference  which  is  strength- 
ened by  its  shy,  retiring  habits.  It  is  preeminently  a  wilderness 
lover  and  avoids  cleared  and  cultivated  districts. 

When  we  see  how  much  good  this  woodpecker  is  capable  of  doing 
as  a  guardian  of  the  forest,  it  seems  deplorable  that  it  should  be 
allowed  to  be  exterminated.  Wise  legislation,  backed  by  intelligent 
public  opinion,  may  retard,  if  not  absolutely  prevent,  the  present 
destruction  and  allow  the  bird  to  regain  something  of  its  former 
abundance.  There  is  plenty  of  room  for  this  splendid  species  and 
much  need  of  its  services  in  the  great  southern  forests. 

OTHUl  WOODFBCKBBS. 

Besides  the  species  of  woodpeckers  whose  food  has  been  discussed 
in  the  preceding  pages,  a  few  stomachs  of  5  other  species  have  been 
received,  and,  while  there  are  too  few  to  warrant  a  general  discussion 
of  their  food,  some  mention  of  its  most  prominent  characteristics 
may  be  made.  The  following  tiible  ^ves  the  number  of  stomachs  of 
each  species  and  the  percentage  of  animal  and  vegetable  food  for  each : 

K,n.i  nt  ^-^fat  Nunilwrof'     Animal       VntMabls 

NomeofsrerlM.  slomaohs,  ,       (m-1.       ,       food. 


T«isn  woodperlier  (DrpobalaifalitTii'  MrdI) 

Whlte-beKded  woodperkfr  IXnopkut  all'nUirralia) . . 

OoldsD'tronted  woodpecker  ( On(urM»  0ur(/rPB») 

Gila  vfoodpwker  (  rmlurut  ■arope^iiilu) 

Qllded  fllcliir  1  rbtaplM  cdryioWf) 


The  Texan  woodpecker  (Dryobates  s.  bairdi)  shows  the  ruling  char- 
acteristic of  the  genus  in  its  food,  for  the  largest  item  is  wood-boiing 
beetle  larvse.  Caterpillars  are  second  in  importance,  and  include  a 
number  of  cotton  worms  {Alabama  argillacea),  which  were  found  in 
some  stomachs  collected  in  Texas.  Ants  are  next  in  rank,  and  these 
three  items  make  up  the  bulk  of  the  food. 

Half  of  the  animal  food  of  the  white-headed  woodpecker  iXeno'piota 
aibohrvatus)  is  ants,  hut  the  most  pronounced  characteristic  of  this 
bird  is  its  fondness  for  the  seeds  of  pines,  which  constitute  more  than 
half  of  the  food. 
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The  golden- fronted  woodpecker  (Centurus  aunfrmis)  shows  a 
deciiled  taste  for  grasshoppers,  which  make  up  half  of  its  aiuoial  food. 
Its  vegetable  diet  is  composed  almost  entirely  of  email  fruits  or  berries. 

The  one  stomach  of  the  Gtla  woodpecker  {Ccniurue  UToyygutlis) 
was  largely  filled  with  beoJ,les  of  the  May-beetle  family,  with  a  few 
bones  of  a  lizard.     The  vegetable  part  was  mere  refuse. 

The  gilded  flicker  (Colnptes  ckri/soides)  sliares  the  characteristic 
fondness  of  the  genus  for  ants,  which  constitute  thi-ee-fourtha  of  the 
whole  food.     The  vegt-tablo  part  was  mostly  mast. 
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